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HOW TO USE THE SOIL SURVEY REPORT 


f ee RECONNAISSANCE SOIL SUR- 
L VEY of Bayfield County will serve several 
groups of readers. It will help farmers in plan- 
ning the kind of management that will protect 
their soils and provide good yields; assist engi- 
neers in selecting sites for roads, buildings, 
ponds, and other structures; and add to the 
soil scientist’s fund of knowledge. 

The methods used in making this survey are 
discussed in the section Soil Survey Methods 
and Definitions. The survey was made before 
aerial photographs were commonly used in 
mapping soils. The field sheets as original] 
prepared, however, were later compared with 
aerial photographs. The mapping units are 
soil associations and miscellaneous land types. 


Locating the soils 


Use the index to map sheets to locate areas 
on the large map in the back of the report. 
The index isa small map of the county on which 
numbered rectangles have been drawn to show 
where each sheet of the large map is located. 
When the correct sheet of the large map is 
found, it will be seen that boundaries of soil 
associations are outlined, and that there is a 
symbol for each association. A] areas marked 
with the same symbol are similar soil associa- 
tions, wherever they appear on the map, Sup- 

ose, for example, an area located en the ate 
has a eyinpol Ga. The legend for the detaile 
map shows that this symbol identifies the 
Gogebic-Adolph association, undulating. This 
association, and all the other soil associations 
mapped in the county, are described in the sec- 
tion Soil Associations of Bayfield County. In 
addition, the individual soils that make up the 
association are listed and discussed. A guide to 
the individual soils of ench association is given 
in the back of the report. 


Finding information 


Few readers will be interested in all of the 
soil report, for it has special sections for dif- 
ferent groups. The sections General Nature of 
the Area and Agriculture will be of interest 
mainly to those not familiar with the county. 

Farmers and those who work with farmers 
can learn about the soils in the section Soil 
Associations of Bayfield County and then turn 
to the section Use and Management of Soils. 
In this way they first identify the soils on their 
farm and then learn how these soils can be 
managed and what yields can be expected. The 
soils of the associations are grouped by capa- 
mnlity units; that is, groups of soils that need 
similar management and respond in about the 
same way. 

Those interested in woodlands can refer to 
the section Forests. In this section a study of 
the timber in the county is briefly outlined. 

Engineers will want to refer to the section 
Engineering Applications. A table in that 
section shows the depth to consolidated ma- 
terial, the texture of soil layers, drainage, and 
other characteristics of the soils that affect 
engineering. 

Soil scientists will find information about 
how the soils were formed and how they wera 
classified in the section Genesis, Classification, 
and Morphology of Soils. 

Students, teachers, and other usera will find 
information about soils and their management 
in various parts of the report, depending on 
their particular interest. 

* * % % bl 

Fieldwork for this survey was completed in 
1939. Unless otherwise indicated, all state- 
ments in the report refer to conditions in the 
county at that time. 
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AYFIELD COUNTY is in northwestern Wisconsin. 

It includes the Bayfield Peninsula, which extends 
into Lake Superior on the north. Douglas County is on 
the west, Ashland County on the east, and Sawyer County 
on the south. Chequamegon Bay lies on the east side of 
the Bayfield Peninsula. 

The land area of the county is 948,360 acres (74)*, and 
the lakes ‘and rivers, not including the adjacent parts of 
Lake Superior, occupy about 18,560 acres. Washburn, 
the county seat, is on the northeastern edge of the county, 
on the shore of Lake Superior. It is 62 miles east of 
Superior, Wis., and Duluth, Minn., the twin ports at the 
head of Lake Superior. Distances between Washburn 
and various cities are shown in figure 1. 

Organization and population—The American Indians 
who originally inhabited this area belonged to branches 
of the Chippewa and Sioux Indian nations. Records indi- 
cate that they used to make seasonal trips from the St. 
Croix River to Namekagon Lake and Chequamegon Bay. 
Among their settlements, or campgrounds, were those on 
the Eau Claire Lakes and Pigeon Lake. 

Soon after 1634, when Joseph Nicollet visited Wiscon- 
sin, French explorers, fur traders, and missionaries passed 
through what is now Bayfield County or along its shores. 
As far as is known, the first white men to visit the area 
were Radisson and Groseilliers. A trading post on the 
shores of Chequamegon Bay, called La Pointe, was estab- 
lished by Allouez in 1665 and was later removed to Made- 
line Island. In 1692, Le Sueur was sent to Chequamegon 
Bay. The territory remained in the hands of the French 
until the close of the French and Indian wars. After the 
American Revolution, if became a part of the Northwest 
Territory, Elisha Pike, coming from Ohio in 1855 to the 
site of Bayfield, is said to have been the first, white settler. 

The county was first settled by people from Eastern 
States, southern Wisconsin, and Canada. Some settlers 
came from the Scandinavian countries and Germany and 
from large cities, particularly Chicago and Minneapolis. 
Finnish settlements are in Oulu and Eileen townships. 

In 1869, the present boundaries of Bayfield County were 
delineated. There are now 25 civil towns. 

In 1950, the population of the county was 18,760, or 
about 9 persons per square mile. The. population has de- 
clined since 1940, when there were 15,827 persons living 


*Italic numbers in parentheses refer to Literature Cited, p. 74. 


in the county. Development of agricultural technology, 
effects of the second World War, and expanding opportu- 
nities at industrial centers probably account for this 
decline. 
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Figure 1—Location of Bayfield County in Wisconsin. 
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According to the 1950 census, there are four incorpo- 
rated cities and villages in Bayfield County. Washburn, 
the county seat, had 2,070 inhabitants; Bayfield, 1,153; 
Cable, 250; and Mason, 140. There are 15 unincorporated 
villages. 


General Nature of the Area 
General Distribution of Soils 


A bird’s-eye view of the county from the southwest is 
shown in figure 2. The general soil pattern is also shown. 
Red clays, calcareous below 2 to 8 feet and overlain in 
places by sand, occur in the lowlands on either side of the 
Bayfield Peninsula ridge. The ridge is largely occupied 
by level and rolling to hilly sands, with intervening lakes 
and bogs. There is a large area of wet land, the Bibon 
Marsh (No. 7 in figure 2), in eastern Bayfield County. A 
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nearly level outwash plain occurs along the central part 
of the western boundary. The southern part of the county 
has soils of finer texture. About a third of the county is 
occupied by red clay soils, a third by sands and loamy 
sands, and a third by generally stony sandy loams, loams, 
and silt loams. 

The nature of the soils of the county has been deter- 
mined by relief and drainage; by geology, including bed- 
rock and glacial materials; and by climate and vegetation. 


Physiography, Relief, and Drainage 


Bayfield County lies in the Superior Upland (2), which 
is subdivided into the Superior Lowland (7) and the 
Northern or Superior Highland. The Superior Lowland 
in Bayfield County is a very gently sloping to rolling 
plain. It extends from the foot of the Superior Highland 
(about 1,000 feet above sea level) to Lake Superior (602 
feet above sea level). This plain extends under water to 


Figure 2.—General soil areas: (1) Red clays and pink ‘sands (Ontonagon, Superior, Orienta, Bibon); (2) Rolling and hilly pink stony 
sandy loams (Gogebie, Cloquet); (3) Rolling and hilly pink sands (Vilas, Omega, Hiawatha); (4) Nearly level pink sands (Omega, 
Vilas); (5) Undulating and rolling pink stony silt loams, loams, and sandy loams (Freeon, Gogebie, Cloquet); (6) Undulating pink 


fine sandy loams (Pence); and (7) Wet soils (Peat). 
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about 300 feet below sea level, where Lake Superior is 
about 900 feet deep. ' 

The average elevation of the Superior Highland in 
Bayfield County is between 1,200 and 1,300 feet (fig. 3). 
The approximate total relief is 1,008 feet. The highest 
point, about 1,610 feet above sea level, is near the south- 
eastern corner of the county. 

The distribution of lakes and streams in Bayfield 
County is shown in figure 4. Chequamegon Bay on the 
northeast is not shown. Large areas of the central 
upland are without surface streams because of the sub- 
surface drainage through coarse-textured glacial drift 
and underlying sandstone. Lakes and ponds, ranging in 
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size from several square miles to 1 or 2 acres, are particu- 
larly abundant in the southern and west-central parts of 
the county. Several of them constitute the headwaters of 
streams leading to the St. Croix and Chippewa Rivers of 
the Mississippi River drainage system. Namekagon Lake, 
Totagatic Lake, and the Eau Claire Lakes are drained re- 
spectively by the Namekagon, Totagatic, and Eau Claire 
Rivers, each of which is tributary to the St. Croix River. 
Chippewa Lake, in the southeastern township of the 
county, gives rise to the West Fork of the Chippewa 
River. 

White River drains a greater part of Bayfield County 
than any other stream. It rises in the chain of lakes south- 
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Figure 3.—Topography of Bayfield County, Wis. (Based on a topographic map of Wisconsin by F. T. Thwaites.) 
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Figure 4.—Distribution of lakes and streams. 
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east of Iron River and flows across the Ashland County 
line before reaching Lake Superior. Marengo River in 
southeastern Bayfield County joins the Bad River, a trib- 
utary of the White River, in Ashland County. As shown 
by figure 4, the divide between the St. Lawrence and Mis- 
sissippi watersheds is very narrow in places in southern 
Bayfield County. 

Bayfield County is well supplied with water for house- 
holds and livestock. The streams are sources of potential 
waterpower, little of which is used at present. ‘The streams 
flowing northward into Lake Superior are particularly 
rapid and may cause floods and erosion. The city of Bay- 
field, for example, has been damaged more than once in 
recent years by floodwaters rising suddenly in steep 
valleys. 


Geology 


Bayfield County is underlain by ancient (Precambrian) 
sandstone and igneous rocks (fig. 5). Some of the rock 
layers dip steeply in places and have had differential geo- 
logic erosion. The Superior Lowland is synclinal and is 
possibly also a down-faulted graben. Glacial deposits 
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(fig. 6) cover most of the county. In some places they are 
as much as 300 feet deep over bedrock. 
During the glacial period, water in the basin of Lake 
Superior was much higher than at present. In the exten- 
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Lake Superior Sandstone (several 
sandstone formations with 
much shale, thickness about 
22,000. feet) 

Keweenowan igneous (gabbro 
and diobase and basic lova 
flows with intrusives, great 
thicknesses.) 

Huronian and Laurentian 
(chiefly igneous rock-~ 
granites, gneisses, gabbros, 
porphyries.) 
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Figure 5.—Geology of Bayfield County, Wis. (Map after E. F. 
Bean, 1949; cross section after Lawrence Martin.) 
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Figure 6.—Glacial geology of Bayfield County, Wis. (After 


R. F, Flint and F. T. Thwaites.) 
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sive lake basin, red clays, silts, and pink sands were de- 
posited, and ridges of ice-laid debris, called end moraines, 
were submerged and washed by waves. There are many 
kinds of beach, shore, and lJake-bottom deposits. From 
these the soils of the lowland have formed. Poorly 
drained. depressions are numerous. 

Moraines on the upland were not submerged in the lake 
waters. River's of melt waters, however, poured out from 
wasting glacial ice, even on the upland. They deposited 
masses of sand and gravel that formed outwash plains. 
Where ice blocks were buried, and later melted, many pits 
or depressions formed in so-called pitted outwash plains. 
Some windblown silt (loess) was laid down locally on the 
glacial deposits, particularly in the southwestern part of 
the county. Some very thin silt, less than 8 inches deep, 
occurs in a few places on the red clay soils of the north. 

The Superior lobe of the continental ice sheet advanced 
from the northeast along the basin of Lake Superior. Two 
principal centers, or sublobes, of ice were formed—one in 
the lowland at the head of Lake Superior, and the other 
in the lowland around the head of Chequamegon Bay. 
These two lobes met and coalesced along the ridge of the 
peninsula, They formed pronounced interlobate moraine 
and pitted outwash deposits that extend in a northeast- 
southwest direction across the county. According to Lev- 
erett (6), the Superior lobe of the Mankato ice did not 
overrun the southern and southwestern townships of the 
county. 

The boundary between the Cary (Middle Wisconsin) 
glacial till to the south and the younger Mankato (Late 
Wisconsin) glacial till to the north has been tentatively 
mapped in a northwest-southeast direction (from T. 46 
N., RB. 9 W. to T. 44. N., R. 5 W.) (4). Both the Cary and 
Mankato drifts have a reddish color derived from iron- 
bearing rocks and from soil material from formations far- 
ther north. The Cary drift in Bayfield County, however, 
is loose, stony, and low in lime, whereas the Mankato drift 
is less stony, more limy, and higher in content of clay. 
These distinctions are not apparent in parts of the county, 
particularly in the end moraines of Mankato age that 
overlie Lake Superior sandstone and in areas where the 
till is dominantly sandy. 


Climate 


The climate. of Bayfield County is largely continental, 
but it is modified by the tempering influence of Lake Su- 
perior and Chequamegon Bay, and by local variations in 
topography. 

The monthly, seasonal, and annual temperatures for 
Bayfield County are given in table 1. The data were com- 
piled from records of the United States Weather Bureau 
Station at Ashland Experiment Station. 

As shown'by table 1, the recorded extremes of tempera- 
ture in the county are 107° F. and —40° F. The average 
frost-free season is 116 days—from May 30 to September 
23. The latest killing frost reported at the United States 
Weather Bureau Station at’ Ashland Experiment Station 
was June 23, and the earliest was August 27 (9). The 
growing season, however, is longer in some places along 
the shore of Lake Superior. More than half the precipi- 
tation falls between May 1 and October 1 (9). As much 
as 10 inches in one month and 4 inches in 24 hours have 
fallen in Bayfield County. There are about 30 days each 


year on which thunderstorms occur and 2 or 8 days with 
some hail. An inch or more of snow cover persists for 
about 140 days of the year. 

Frost penetrates the soils to a depth of 3 or 4 feet when 
they are not protected by snow. Dense fog occurs about 
15 days annually in the southern part of the county, and 
30 days annually on the shore of Lake Superior. The 
average daily sunshine is 414 hours in winter and 934 
hours in summer. This is 42 percent of the possible sun- 
shine in winter and 65 percent of the possible sunshine in 
summer. There are about 110 clear days and 140 cloudy 
days each year. 


TaBLe 1—TZemperature and precipitation at Ashland 
Experiment Station, Bayfield County, Wis. 


[Elevation, 650 feet] 


Temperature ! Precipitation 2 


Month Abso- | Abso- Driest | Wet- | Aver- 
Aver-| lute | lute | Aver-| year | test | age 
age |maxi-| mini-| age | (1925)} year | snow- 
mum | mum (1951)| fall 
oF. oF, oR. Inches | Inches | Inches | Inches 
December-_-___- 18.5 60 | —32 | 1.07 | 1.47 | 1.35 10. 3 
January_._-.-- 12. 4 58 | —38 . 97 19 . 32 10. 5 
February_._.-- 14.5 62 | —40 . 94 82 | 1.76 9. 4 
Winter_..._. 15. 1 62 | —40 |} 2,98 | 2.48 | 3.43 30. 2 
March_____._- 25. 7 84 | —26 | 1.19 . 80 | 1. 60 8.2 
April..-222-_- 39. 1 91 —5{11.93 | .89 | 3.40 3.1 
AYenecsenous 50. 4 96 18 | 3. 07 57 | 3. 80 2 
Spring-.--_. 38. 4 96 | —26 | 619 | 2:26 | 8 80 11.5 
June__ 60. 9 99 23 | 3.62 | 2.99 | 5. 60 Q) 
July-..-2----- 67. 1 107 32 | 3.68 | 2.49 | 716] ©) 
August... 2_- 64. 6 103 29 | 3.16 | 1.82 | 8 72 
Summer____- 64.2; 107 23 10. 46 | 7. 30 /21.48 | © 
September_____ 57. 2 99 21) 3.34 |] 4.61] 5.31 () 
October__...__ 46. 1 94 8 | 2. 29 . 79 | 3. 20 .8 
November_._.__ 32. 0 74 | —14] 1.62 . 75 | 1.79 6. 4 
Fall... 2 _ 45, 1 99 | —14 | 7.25 |] 6 15 110. 30 7.2 
Year__.__- 40.7 | 107 | —40 [26.88 |18 19 [44.01] 48 9 


! Average temperature based on a 52-year record, through 1954; 
highest and lowest temperatures on a 41-year record, through 1952. 
2 Average precipitation based on a 56-year record, through 1055; 
wettest and driest years based on a 56-year record, in the period 
1900-1955; snowfall based on a 50-year record, through 1952. 
Trace. 


Vegetation 


In the course of the original land survey (about 1840), 
records were made of the native vegetation. This infor- 
mation, presented in figure 7, shows that there was an 
abundance of pine, spruce, hemlock, fir, and hardwoods. 
Nearly all of the forest was removed during the loggin 
days. Forest fires, particularly those of 1863, destroyed 
much timber. This county is in the so-called cutover 
areas, and present stands are new growth. 

In general, the hardwoods, and some mixed conifers, 
occur on the sandy loams, fine sandy loams, loams, clay 
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Figure 7.—Native vegetation of Bayfield County, Wis. (After 
unpublished map by R. W. Finley, 1951, University of Wisconsin, 
Madison, Wis.) 


loams, and clays of the Gogebic, Superior, Munising, On- 
tonagon, and Orienta soils. These soils are on the lake 
plains and the highlands of the southern part of the 
county. The loamy sands and sands of the outwash plains 
are predominantly covered by jack pine and scrub oak. 
In contrast, the sandy glacial drift (the Vilas and Hia- 
watha soils) and the fme sandy loams of the outwash 
plains (the Pence soils) are common sites for the better 
stands of red (Norway) pine. 

Aspen is widely distributed throughout the county. 
Elm, ash, red maple, balsam fir, alder, and willow are 
common trees on the poorly drained Adolph, Pickford, 
and Bergland soils. Sweet fern is abundant on the Omega 
and Vilas soils and bracken fern on the finer textured 
soils of the lake plains and highlands. Labrador-tea, 
sphagnum moss, and leatherleaf are common on the acid 
bogs. Alsike clover, redtop, and timothy have become 
established on many of the old logging roads and old 
clearings. Old logging campsites generally have a luxu- 
riant stand of quackgrass. A considerable part of the 
open land has been planted to conifers by public agencies 
since 1928. 

Bayfield County has set aside 159,908 acres of county 
forest Jand. There are also 1,060 acres in private forest 
and 258,662 acres in Chequamegon National Forest in the 
county. Figure 8 shows the zoning in the county. 


Soil Survey Methods and Definitions 


In making this survey, soil scientists walked over the 
fields and woodlands. They bored holes and examined 
the soil brought up on the auger. In many places they 
dug a hole with a shovel or scraped a roadbank with a 


mattock to learn more about the structure and arrange- 
ment of the soil. They noted the color, the texture or feel, 
and the thickness of the layers. The layers are called 
horizons, Collectively, they form the soil profile. The A 
horizon consists of the surface soil and subsurface soil; 
the B horizon, the subsoil; and the C horizon, the parent 
material from which the soil has formed. Arrangement 
and thickness of the different layers, or horizons, help to 
characterize the soil. 

Properties such as texture and color generally vary in 
the different layers of the soil. The surface layer is usu- 
ally darker than the lower layers. There is usually more 
mottling in the lower layers than in the surface soil. The 
following characteristics are among those considered by 
the soil scientist. , 

Teature, or the content of clay, silt, and sand in the soil, 


is determined by the way the soil feels when rubbed be- 


tween. the fingers and is later checked by laboratory analy- 
ses. The finest particles in the soil are clay. Individual 
clay particles are so fine that many of them cannot be 
seen with a microscope. Soils that consist principally of 
clay are usually sticky when wet and rather hard when 
dry. Water moves slowly through clay soils; they retain 
moisture and plant nutrients well. Medium-sized parti- 
cles, those that are large enough to be seen with a micro- 
scope, are silt. Silty soils are smooth and velvety; they 
are not so hard when dry nor so sticky when wet as clay 
soils. The largest particles in the soil are sand. Individ- 
ual sand particles can be seen with the naked eye. Sandy 
sotls retain little water for plants; water moves rapidly 
through them. Extremely sandy soils are droughty. 

Structure is the arrangement of individual soil particles 
into aggregates. When dry, some soils are loose and 
crumbly; others are blocklike and still others are plate- 
like. Structure determines the ease or difficulty with 
which a soil is penetrated by air, water, and plant roots. 

Color indicates various soil properties. Dark-colored 
soils are usually high in organic matter and more produc- 
tive and move easily tilled than light-colored soils. Color 
also indicates the drainage. In Bayfield County, well- 
drained soils are usually reddish brown or brown; poorly 
drained soils have subsoils that are gray or are mottled 
with gray and reddish brown. 

Drainage is indicated by the wetness of an area and the 
color of the soil and its position in the landscape. In Bay- 
field County there is a wide variation in drainage, which 
is a major cause of the differences in crop suitability. The 
terms used to denote the successive grades, or classes, of 
soil drainage, are excessively drained, somewhat exces- 
sively drained, well drained, moderately well drained, im- 
perfectly or somewhat poorly drained, poorly drained, 
and very poorly drained. 

Chemical properties, such as acidity or alkalinity of the 
soil, are measured by tests. The tests indicate how the 
soil was formed and its expected productivity. 

Topography or lay of the land is usually associated 
with definite combinations of soil profile characteristics. 
Some soils are always on undulating and rolling uplands; 
others are always in depressions. 

In mapping the soils, the soil scientists recorded all the 
things about the soils shown by experience to affect suita- 
bility for farming, engineering, forestry, and related uses. 
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Figure 8—Zoning map of Bayfield County, Wis. (From Zoning Map of Bayfield County, 1953.) 
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CLASSIFICATION 


Different combinations of soil characteristics are the 
basis for separating one soil from another. In determin- 
ing the kinds of soil to be mapped in the county, combi- 
nations of soil properties were emphasized that are im- 
portant to crop production and soil management. The 
soils were then classified by soil series, types, and phases. 

A soil series is a group of soils that vary in surface tex- 
ture but otherwise have similar profile characteristics. 
Soils of the same series have developed from the same 
kind of parent material. They may vary in slope or in 
other features external to the soil profile. Hach series gen- 
erally is given the name of the locality where the series 
was first found. Ontonagon, Gogebic, Orienta, and Bibon 
are names of soil series in Bayfield County. 

A soil type is a subdivision of a soil series. There may 
be one or more soil types in a series, for soil types are dif- 
ferentiated from one another on the basis of the texture of 
the surface soil. Thus, Cloquet gravelly sandy loam, Clo- 
quet sandy loam, and Cloquet loam are soil types within 
the Cloquet series. 

A soil phase is a variation within the soil type, chiefly 
in such external characteristics as relief, stoniness, accel- 
erated erosion, or depth of surface soil. Gogebic loam, un- 
dulating, and Gogebic loam, rolling, are examples of 
phases originating from differences in slope in Bayfield 
County. 

A méscellaneous land type is a land area that has little or 
no natural soil, that is nearly inaccessible, or that for 
other reasons cannot feasibly be classified and mapped in 
detail. Alluvial land is a miscellaneous land type in Bay- 
field County. It consists of an intricate pattern of unde- 
fined soils with variations in characteristics. It occurs 
along the streams. 

Soil correlation, the assigning uniform names to soils 
of various areas, is a part of the nationwide system of 
mapping and classifying soils. The purpose is to show 
similarities and differences among the soils of each sur- 
veyed area and the rest of the United States. To do this, 
soils with the same combinations of characteristics are 
given the same names, wherever found. Unlike soils are 
given different names. 

Soils do not have abrupt changes at county or State 
lines. Many of the soils of Bayfield County are found also 
in nearby areas in Wisconsin, Minnesota, and Michigan. 
Valuable information about the use and management of 
these soils may be obtained in other counties or States. 
This is especially true of some of the newer practices. For 
example, the experiences of dairy farmers in Michigan 
and Minnesota can be used by the farmers of Bayfield 
County to best advantage if the soils they are using for 
feed crops can be compared with soils in other States. By 
assigning the same name to the same soil wherever 
mapped, such comparisons of soils and exchange of expe- 
riences are made easier. 

Changes in the classification of soils and in the defini- 
tion of soil series become necessary from time to time. 
Knowledge about soils, their characteristics, and the 
meanings of those characteristics continue to grow 
through the years. Increased knowledge may result from 
the recognition of additional characteristics of the soils 
or from improved understanding of the significance of 
characteristics already recognized. Additional knowledge, 


as acquired, is used in the correlation of soils and may re- 
quire changes in concepts of soil series. For example, 
most soils derived from glacial drift of medium texture 
in northern Wisconsin were once included in the Kennan 
series. As studies of these soils have continued, however, 
the range of the Kennan series has been narrowed. Some 
of the soils once included in that series are now set apart 
as other series, each with its distinctive characteristics. 


Tur REcoNNAISSANCE SURVEY 


When the survey of Bayfield County was started, pre- 
liminary studies were made and a mapping legend con- 
structed. This legend consisted of a list of the mapping 
units, the symbols to identify these units, and descriptions 
of the soils comprising them. A copy was provided to 
each member of the survey party as a guide for mapping. 

Fieldwork in the county was done in the summers of 
1927 and 1928, before aerial photographs were commonly 
used in mapping soils. Individual soil scientists made tra- 
verses on foot at half-mile intervals to observe and plot 
the boundaries of soils on vellum sheets gridded into sec- 
tions, quarter sections, and forties. The symbols and 
boundaries placed on these sheets were then transferred to 
township-size base maps that had been prepared by a. tra- 
verse of highways and secondary roads. Because of the 
wide traverse intervals and the high proportions of forest, 
soil boundaries were not observed throughout their course 
in the fieldwork. Consequently, the survey is designated 
as a reconnaissance survey. 

Some additional work has been done in the review of 
mapping and in study of soils within recent years. The 
field sheets, as originally prepared, were compared with 
aerial photographs after they became available. Some 
modifications of the field sheets were made on the basis of 
these comparisons. Further field investigations of the 
soils also provided part of the information used in corre- 
lation. 

The mapping units in the reconnaissance survey of Bay- 
field County have been correlated as soil associations and 
miscellaneous land types. This was done because the map- 
ping units were established at a time when permissible 
ranges in characteristics within soil types and allowable 
proportions of inclusions in mapping units were much 
larger than they are now. The mapping units were 
broadly conceived and mapped, as compared to present 

ractice. It is of interest, however, that the legend in 
Bayfield County was one of the first In which slope was a 
criterion for recognition of mapping units. 

A soil association is a group of defined and named taxo- 
nomic soil units that are associated in characteristic pat- 
terns and proportions. One association may consist of 
many or few component soils (taxonomic units). Those 
component soils may be similar or decidedly contrasting. 
Within each soil association, however, there is a certain 
uniformity of pattern and limited variability in propor- 
tions of component soils. The principal component soils 
can be expected to occur in every delineated area of an 
association, though the minor soils may not. 


Soil Associations of Bayfield County 


_As stated in the section Soil Survey Methods and Defi- 
nitions, the mapping units are soil associations and miscel- 
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TABLE 2.—-Estimated acreage and proportionate extent of soil associations 


Soil association Area Extent Soil association Area Extent | 
Acres Percent Acres Percent 
Adolph association__..__.--_-------_------ 7, 603 0.8 || Kinross association. _._-----.-_----------- 40 0. 
Adolph-Gogebic very stony association, 1, 267 .1 || Lake beaches. .._.-.--.------------------ 303 (‘) 
undulating. Made land_____.-.2- 2 eee 62 (1) 
Alluvial land___-..-_-_-----...-.------_-- 5, 618 #65 -Marsht 224 oe ee oe cue ee See se 404 (1) 
Bibon-Orienta association, nearly level....-- 1, 570 .2 || Munising association, undulating.--_-_----- 2, 041 2 
Bibon-Orienta association, undulating__..._. 2, 253 .2 || Munising very stony association, undulating 1, 368 1 
Bibon-Orienta association, rolling ..-______- 449 .1 || Omega-Vilas association, nearly level___.___- 18, 099 1.9 
Bruce association__.-.-------------------- 3, 398 .4 || Omega-Vilas association, undulating. ..____~ 50, 036 5. 2 
Cloquet-Gogebic association, undulating. __._ 4, 772 . 5 || Ontonagon association, rolling....--_--_---_- 23, 336 2.4 
Cloquet-Gogebic very stony association, un- 5, 915 . 6 || Ontonagon-Pickford association, nearly level_ 88, 790 9. 2 
dulating. Ontonagon-Pickford association, undulating_| 118, 563 12. 3 
Cloquet-Gogebic very stony association, 8, 057 .8 || Orienta association, rolling_....-.---------- 1, 637 we 
rolling. Orienta-Bibon association, undulating_______ 1, 290 oak 
Cloquet-Hiawatha association, undulating _ ~~ 10, 776 1.1 || Orienta-Ogemaw association, nearly level. __. 2, 949 .3 
Cloquet-Hiawatha association, rolling. ..__.- 7, 345 . 8 || Orienta-Ogemaw association, undulating. ____ 18, 245 1.9 
Freeon-Adolph very stony association, un- 22, 428 2.3 || Pence association, nearly level. ._._.------- 2, 949 .3 
dulating. Pence association, undulating. .------------ 5, 764 6 
Gogebic-Adolph association, undulating _____ 6, 930 .7 || Pence gravelly association, nearly level__...- 2, 792 3 
Gogebic-Adolph association, rolling_____.._- 987 .1 || Pence gravelly association, undulating-- 1, 615 2 
Gogebic-Adolph very stony association, 37, 229 3.9 || Pickford-Bergland association__.__-_.---.-. 3, 689 4 
undulating. Rifle peat association. _..-__.--.--.---.--- 16, 344 1.7 
Gogebic-Adolph very stony association, 17, 729 1.8 || Santiago-Adolph very stony association, 561 Pai 
rolling. rolling. 
Gogebic-Cloquet association, undulating. __._ 18, 385 1.9 || Saugatuck association__....._..----.------ : 359 () 
Gogebic-Cloquet association, rolling._.______ 9, 924 1.0 || Spalding peat association________.-_.----_- 19, 220 . 0 
Gogebie-Cloquet very stony association, 34, 067 , 3.5 || Steep land, Ontonagon materials. __._._.-2- 12, 077 13 
undulating. : Superior association, nearly level. _.-------- 1, 693 .2 
Gogebic-Cloquet very stony association, 30, 407 8. 2 || Superior association, undulating___..._._--. 15, 016 1.6 
rolling. : Superior association, rolling_._.__.-_------- 4,575 5 
Gogebic-Hibbing very stony association, 2, 047 . 2 || Superior shallow association, undulating_._-- 953 wl 
undulating. Superior-Ogemaw association, nearly level __- 4,172 4 
Gogebic-Hibbing very stony association, 5, 837 . 6 || Superior-Ogemaw association, undulating_-_-_. 36, 018 3.7 
rolling. Tahquamenon peat association__.-__-.----- 1, 856 .2 
Greenwood peat association__.._...-.-...._ 8, 080 .8 || Vilas association, nearly level.___-_..------ 10, 979 11 
Hiawatha-Vilas association, undulating___.__ 10, 093 1.1 || Vilas association, undulating..-.....---.-.- 31, 792 3.3 
Hiawatha-Vilas association, rolling_.__.._._- 21, 8384 2.3 || Vilas-Omega association, undulating. .._____ 25, 232 2.6 
Hiawatha-Vilas association, hilly and steep__ 2, 030 . 2 || Vilas-Omega association, rolling._....-_.--- 86, 537 9. 0 
Hiawatha-Vilas very stony association, un- 2, 400 .3 || Vilas-Omega association, hilly and steep___-- 30, 278 3. 2 
dulating. Vilas-Omega very stony association, rolling_. 4, 065 4 
Hiawatha-Vilas very stony association, roll- 5, 899 £6 Landtotal. 4 2ce Sie toes ones Joe 943, 360 98. 0 
ing. Water (lakes and rivers)_____.---.----- 18, 560 2.0 
Hiawatha-Vilas very stony association, hilly 1, 687 2 an 
and steep. Totaly ce ese Sct thee ee 961, 920 100. 0 


7 Less than 0.1 percent. 


laneous land types. This section provides information 
about these mapping units and their component soils. The 
percentage of the component soils in the association is an 


estimate only. Profiles of some of the dominant soils in 


the mapping units are given. 

The location of the mapping units is shown on the soil 
map in the back of this report. The estimated acreage 
and proportionate extent of each are given in table 2. 
Acreages were obtained by use of a grid and adjusted by 
a factor showing the ratio of the known total land area 
to the total of the grid measurements. 

Adolph association {Aa).—The soils of this association 
occur in poorly drained depressions in the southern third 
of the county. They are generally stony. The textures 
range from sandy loam to silt loam. The underlying pink- 
ish glacial till was derived from weathered granite and 
sandstone. In places, however, masses of red clay were 
moved southward from the Jake plain by the glacial ice. 
Local alluvium from adjacent slopes covers the till in 
some places. This alluvium may range from 6 to 15 
inches in thickness. 


The forest cover is mostly swamp hardwoods—chiefly 
red maple, alder, willow, ash, and elm. There are some 
aspen and balsam fir. 

This association generally adjoins areas of the Gogebic- 
Adolph, Gogebic-Cloquet, Freeon-Adolph, and Gogebic- 
Hibbing associations. 


ComMPponEeNT Sorts 


Percentage of 


association Capability 
Soit acreage classification 
Adolph sandy loam__.-.---.---------.-- 40 Vw 
Adolph loam___._._-_..-_._----- eee 25 Vw 
Adolph silt loam_._..._.-.-..---------- 10 Vw 
Gogebic sandy loam, undulating... _- 10 Tle 
Minor soils_-.-..--...----------------- TO) - Sakeesleuss 


Adolph soils are dominant in the association. A profile 
description of Adolph loam follows: 


0 to 8 inches, very dark brokn to black, mucky, granular loam; 
medium acid; muck in places. 

8 to 12 inches, dark-gray to gray loam or light brownish-gray 
to light-brown loam; weak, blocky to indistinct structure; 
faintly mottled with light-brown specks in lower part. 
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12 to 16 inches, slightly compact fine sandy loam mottled with 
brown, light brown, moderate yellowish brown, and brown- 
ish gray. . 

16 inches +, gravelly and stony sandy loam till; somewhat 
compacted; mottled with yellowish brown, reddish brown, 
and brownish gray; generally wet to saturated. 

The thickness of the surface layer, which generally has 
a leaf mat, varies considerably. The thickness is as much 
as 18 inches in places. The mottled layers vary in thick- 
ness and intensity of color. 

Adolph sandy loam is similar to Adolph loam, but the 
upper 6 or 8 inches are sandy loam. In many places the 
sandy loam was washed from nearby slopes. 

Adolph silt loam occurs most commonly in Barnes 
Township in the southwestern part of the county. The 
upper part of the profile is silty. 

Gogebic sandy loam, undulating, is a well drained to 
moderately well drained soil of the uplands. Small areas 
are included in this association. 

The minor soils consist of small areas that are transi- 
tional between the Gogebic and Adolph soils in drainage 
and in color and thickness of the surface mineral soil 
layer. In move detailed surveys, these soils would be 
mapped separately. 


Use ann Manacemenr 


Nearly all of the stony wet aveas of this association are 
in cutover timber, and only a few acres are in pasture. 
The soils are not suitable for crops. They are associated 
mostly with stony rolling soils that ave better for trees 
than for farming. For this reason, and because of their 
wetness, it is not practical to clear the soils of this associa- 
tion for pasture. 

Early and late frosts interfere with successful tree 
planting on the Adolph soils. The damage by frost can 
be reduced by the hill-planting method (3). 

Adolph soils can be used for pasture under good man- 
agement (3). Permanent bluegrass pasture, if well 
managed, will support 1 cow per acre for 100 days (car- 
rying capacity is 100 cow-acre-days). Good practices in- 
clude drainage, liming, and use of fertilizer that contains 
phosphorus and potassium. Unimproved bluegrass pas- 
ture will support 1 cow per acre for an estimated 60 days. 

Adolph-Gogebic very stony association, undulating 
{Ab)].—This fairly small association is located mostly be- 
tween the town of Cable and Namekagon Dake and is ad- 
jacent to the soils of the Namekagon Valley. The soils of 
the association are characterized by imperfect drainage, 
stoniness, and fairly smooth relief. The vegetation is 
hard maple, yellow birch, ash, elm, and aspen. 


Component Sorts 
Percentage of 


association Capability 

Soil acreage clussifi cation 
Unnamed imperfectly drained soil_-.----- 40 Vw 
Adolph very stony loam, nearly level - ~~ -- 30 Vw 
Gogebie very stony loam, undulating - - ~~~ 10 Vie 
Unnamed Low-Humie Gley soil.--------- 20 Vw 


An unnamed imperfectly drained soil that is interme- 
diate in drainage between the Adolph and Gogebic soils 
is dominant in this association. It has not been assigned 
a name because of the need for further study over a 
broader area. A profile description is as follows: 

0 to 8 inches, dark-gray loam, fairly high in organic matter ; 
fine, crumb structure. 


8 to G inches, gray to light-gray loam; thin, platy structure; 
loose. 

6 to 15 inches, light yellowish-brown to pale-brown heavy 
loam to silt loam; has gray and reddish-brown spots and 
splotches. 

15 to 27 inches, grayish-brown to gray, heavy loam to silt 
loam mottled with yellowish brown and reddish brown; 
somewhat compact; breaks to irregular fragments and 
coarse plates. 

27 inches +-, compact, reddish-brown, sandy clay loam to heavy 
loam till; contains gravel and fragments of granite, quartz, 
and sandstone. 

Adolph very stony loam, nearly level, is similar to the 
Adolph loam described under the Adolph association. It 
differs mainly in having stones in the surface soil and in 
the profile that prevent cultivation. The Adolph soils are 
poorly drained Humic Gley soils in depressions that are 
characteristic of glacial till areas. 

Gogebic very stony loam, undulating, is a medium-tex- 
tured, well drained to moderately well drained soil of the 
till uplands. A description of a Gogebic loam is given 
under the Gogebic-Adolph association, undulating. 

An unnamed Low-Humic Gley soil, similar to the one 
of the minor soils of the Adolph association, occupies 
about 20 percent of the association. It has a dark-colored 
surface layer that is thinner than that of Adolph loam. 


Usk ann MANAGEMENT 

These soils are generally too stony to be feasibly cleared 
for farm crops. Poor drainage also makes some areas un- 
suitable for farming. Small, cleared areas of the un- 
named imperfectly drained soil can be used for pasture 
and hay, if they are limed and fertilized. 

Alluvial land (Ac).—Alluvial areas along the major 
streams are mapped in this miscellaneous land type. The 
deposits of sediment have a wide range of texture, color, 
and drainage, and individual areas vary widely within 
short distances. It is not practical to show these varia- 
tions on the soil map at the scale used. 

In some places, thin alternating layers of pinkish clay, 
silt, and fine sand are common. In other places dark- 
brown or reddish-brown sandy loam, loam, or sand is 
dominant. In some areas a layer of black silty muck, 1 
to 8 feet deep, overlies gray silt. 

Most of the areas are in timber. The principal trees 
are ash, elm, red maple, alder, willow, and aspen. A. few 
cleared areas are used for fairly productive pasture. This 
miscellaneous land type was not given a capability classi- 
fication. The capability of the individual areas depends 
largely on the drainage. 

Bibon-Orienta association, nearly level (8c)—The 
soils of this association occur in small, rather widely scat- 
tered tracts in the central and northern parts of the 
county. 

The soils of this association have developed mostly from 
fine sand that overlies red or pink clay. The clay is at 
depths ranging from 4 to 8 or 10 feet. The fine sands 
were apparently former glacial lake or beach deposits 
that were blown about by the wind before a vegetative 
cover was established. 

ComPoNENT Soins 
Percentage of 


association Capability 
Soil acreage classification 
Bibon fine sand, nearly level_____-_-.---- 70 IVs 
Orienta loamy sand, nearly level ____------ 20 TItw 


Superior sandy loam, nearly level._.._..-- 10 Tle 
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Profile of Bibon fine sand, nearly level: 


Oto % inch, dark-gray, loose loamy fine sand; salt-and-pepper 
appearance when dry and nearly black when moist; dark 
color is caused by organic matter from partially: decom- 
posed, fluffy aggregates; medium acid. 

% to 2 inches, pinkish-gray to dark reddish-gray, loose fine 
sand; medium to strongly acid. 

2to7 inches, dark reddish-brown fine sand; single grained ; 
loose ; medium to strongly acid. ; 

7 to 10 ‘inches, brown to reddish-brown, loose fine sand; single 
grained (structureless) ; ; strongly acid (pH 5.2). 

10 to 15 inches, light-brown to reddish-brown, loose fine sand ; 
‘Single grained (structureless); strongly to very strongly 
acid. 

15 to 25 inches, reddish-brown to dark reddish-brown fine 
sand ; fairly loose and structureless except for a few friable 
aggregates ; strongly to very strongly acid. 

25 to 42 inches, reddish-brown to yellowish-red fine sand; 
loose; strongly acid. 

42 to 60 inches, light reddish-brown to reddish-brown fine 
sand; loose; strongly acid. 

60 to 66 inches, reddish-brown fine sandy loam; no definite 
structure; in places layer is mainly fine sand with small 
balls of clay; medium acid. 

66 inches ++, red clay; calcareous generally within 2 feet. 

Orienta loamy sand, nearly level, has a thicker gray 
second Jayer and a thicker reddish-brown to dark reddish- 
brown third layer than the Bibon soil. In addition, the 
depth to the underlying clay is generally less, but in some 
profiles is about the same as in the Bibon soils. The tex- 
ture of the surface layer in the Orienta soil is a loamy 
sand, and the sand grains are larger. A profile descrip- 
tion of an Orienta soil is given under the Orienta associa- 
tion, rolling. 

Superior “sandy leam, nearly level, differs from the other 
soils in the association by having a sandy loam surface 
texture and a fairly thin layer of sandy material over the 
red clay. A more complete description is given under the 
Superior-Ogemaw association, nearly level. 


Us anp ManacemMEeNtT 


Bibon fine sand, nearly level, is the dominant soil in 
this association. Although its relief is favorable to culti- 

vation, this soil has low fertility and low capacity to hold 
available moisture. If intensively fertilized and irrigated, 
this soil would produce small fruits, potatoes, corn for 
silage, and truck crops, but information on economic re- 
turns is limited. Small areas are used for crops and pas- 
ture, especially where they are associated with the more 
productive. Ontonagon and Superior soils. Most of the 
acreage is in eutover timber, chiefly aspen, white birch, 
and red maple. 

Bibon-Orienta association, undulating (8b).—Most. of 
the acreage of this association is in Lincoln and Kelly 
Townships (T. 45, 46 N., R.5 W.). In general soil fea- 
tures and landscape, this association is similar to the 
Bibon-Orienta association, nearly level. It differs mainly 
in the undulating relief. The slopes range from 3 to 8 
percent. 

CoMPONENT SOILS 
Percentage of 


association Capability 

Soil acreage classification 
Bibon fine sand, undulating-----..---.--- 75 IVs 
Orienta loamy sand, undulating-..-_----- 20 IVe 
Superior sandy loam, undulating... .--.--- 5 IIe 


Bibon fine sand, undulating, has a profile like that of 
the Bibon soil described under the Bibon-Orienta associa- 


tion, nearly level. The Bibon soils are more droughty 
than either the Orienta or Superior soils because of a 
thicker layer of fine, loose sand over the underlying clay. 

Orienta loamy sand, undulating, is described under the 
Orienta-Bibon association, undulating. 

pay sandy loam, undulating, has a profile-similar 
to that of the Superior soil described under the Superior- 
Ogemaw association, nearly level. 


Ust anp MANAGEMENT 


The principal soil of this association, Bibon fine sand, 
undulating, has low fertility and a fairly low capacity to 
hold available moisture. The undulating relief makes it 
less suitable for cultivation than Bibon fme sand, nearly 
level, but yields under common management are about the 
same. The limitations of Bibon fine sand, undulating, are 
only slightly offset by the small proportion of Ortenta 
and Superi ior soils in this association. 

If intensively fertilized and irrigated, this association 
would produce small fruits, potatoes, corn for silage, and 
truck crops, but information on economic returns is lim- 
ited. Small areas are used for crops, especially where 
they ave associated with the more productive Ontonagon 
and Superior soils. 

Most of the acreage is in second-growth aspen, white 
birch, and red maple. 

Bibon-Orienta association, rolling (Bc).—The soils of 
this association occur in small, rather widely scattered 
tracts in the northern part of the county. They are less 
extensive, however, and have steeper slopes than the other 
Bibon-Orienta associations. As a result, they are poorly 
suited to cultivation. 


CoMProneEnt Solis 
Perceniage of 


association Capability 
Soil acreage classification 
Bibon fine sand, rolling--..-.._-------.-. 70 Vis 
Vilas sand, rolling..-.-..-.------------- 20 VIIs 
Orienta loamy sand, rolling-.-..--------- 10 IVe 


A. profile of Bibon fine sand is described under the 
Bibon-Orienta association, nearly level. 

Vilas sand, rolling, is a coarser textured soil than the 
Bibon and is not underlain by red clay. A Vilas soil is 
described under the Vilas association, nearly level. 

Orienta loamy sand, rolling, has more sharply contrast- 
ing soil layers than the other members of this association. 
The depth to red clay is generally less. A profile of 
Orienta loamy sand, undulating, is described under the 
Orienta-Bibon association, undulating. 


Usr anp ManaceMent 


This association is poorly suited to growing crops be- 
cause of the generally rolling relief, low fertility, and low 
capacity to hold available moisture. Yields are low on 
the major soil—Bibon fine sand, rolling. 

The areas are mostly in second- growth trees—aspen, 
white birch, red maple, scarlet oak, and scrub oak. 

Bruce association (8d).—The soils of this association 
occur in poorly drained to very poorly drained depres- 
sions on the lake plain. Coarse-textured materials’ have 
been deposited on these areas by stream overflow. The 
larger areas are north and northeast of the town of 
Grandview and south and-southeast of the town of Mason 
(T. 45 N., R. 6 W., and T. 46 N., R. 6 W.). 
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The major part of the association is composed of the 
poorly drained and very poorly drained Bruce soils, which 
developed in stratified fine sand, silt, and clay. Generally, 
the amount of clay increases with depth. 


ComMPoONENT SOILS 
Percentage of 


association Capability 

Soil acreage classification 
Bruce fine sandy loam 59 IVw 
Bruce loam_._..---------- 40 IVw 


Minor:soils:..2- ose ese 4ecseu Se Leese esas 1 


Profile of Bruce fine sandy loam: 


4 to 0 inches, forest litter and leaf mold. 

0 to 5 inches, black or nearly black, mucky fine sandy loam. 

5 to 12 inches, gray, grayish-brown, or pale-brown fine sandy 
loam to loamy fine sand. 

12 to 20 inches, gray, grayish-brown, or pale-brown fine sandy 
loan to loamy fine sand mottled with yellowish brown and 
brown. 

20 to 28 inches, reddish-brown to light reddish-brown clay 
loam mottled with light brownish gray. 

28 inches +, red or reddish-brown calcareous clay. 

The underlying clay layer in the profile described is 
thicker and more continuous than 1s common In some areas 
of Bruce soils in other counties. In characteristics the 
soil having the profile described grades toward a Berg- 
land soil, a poorly drained soil that has developed in clay 
or silty clay. ae 

Bruce loam has a profile similar to the one described. 
It differs mainly in having a loam layer at the surface, 
just below the forest litter, and a smaller proportion of 
fine sandy loam or loamy fine sand in the layers immedi- 
ately below the surface layer. . ; 

An included minor soil, which is very limited in acre- 
age, is a gray loamy sand to a depth of about 20 inches. 
Below this, clay balls mottled with brown and reddish 
brown are interspersed with the sand. Red clay occurs at 
a depth of about 30 inches. 


Use anp MANAGEMENT 


These soils are too poorly drained to use for crops. Arti- 
ficial drainage may not be economically feasible, since 
more suitable soils:are available in the general area, In 
addition, the short growing season limits the variety of 
crops, especially in the low, wet areas. Except for a small 
acreage in pasture, this association is in timber. 

Cloquet-Gogebic association, undulating (Ca).—The 
larger areas of this association occur in the southwestern 
part of the county near Lake Owen, Pigeon Lake, and the 
town of Drummond. The soils have developed in acid, 
reddish-brown to pink sandy loam to loamy sand till that 
is loose, gravelly, and cobbly. Fairly clean, coarse sand 
underlies the sandy loam till in many places. 

The original forest was largely mixed hardwoods and 
white pine. The present trees are chiefly aspen, white 
birch, oak, red pine, and red maple. 


CoMPoNENT SOILS 
Percentage of 


association Capability 

Soil acreage classification 
Cloquet gravelly sandy loam, undulating-- 50 IVs 
Cloquet loam, undulating._--.--.-------- 18 Tile 
Gogebie sandy loam, undulating..-.-.---- 20 IIe 
Hiawatha loamy sand, undulating -....--- 5 IVs 
Adolph sandy loam_..----.------------- a) Vw 
Minor soils. .-...-.-------------------- Oo sexeSacuetce 
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Cloquet gravelly sandy loam, undulating, has a slope 
range of 2 to 8 percent. Slopes commonly range from 3 
to 5 percent. A profile description follows: 


1 to 0 inch, dark-gray to nearly black fluffy mat; consists of 
many fine fibrous roots, some sand grains, and some char- 
coal particles. 

0 to 4 inches, pinkish-gray to brown, loose gravelly sandy 
loam; fine, platy structure; very strongly acid (pH 4.5 to 
5.0). 

4 to 15 inches, reddish-brown gravelly sandy loam; shows 
little structure, except for friable, irregular, small masses 
that break to loose consistence; variable degree of cemen- 
tation from place to place; very strongly to strongly acid 
(pH 4.8 to 5.2) ; many fine pieces of gravel and some cobble- 
stones. 

15 to 25 inches, reddish-brown loamy sand and coarse sand 
with gravel; same acidity as in layer above. 

25 to 30 inches, loose, coarse and very coarse sand, gravel, 
and cobblestones; contains many pink quartz grains mixed 
With dark-colored grains; medium acid (pH 5.6). 

80 to 45 inches, same material as layer above; medium to 
slightly acid (pF 6.0). 

Cloquet loam, undulating, is limited to Drummond 
Township (T. 44.N., R. 8 W.). It differs from other Clo- 
quet soils by having loam texture instead of gravelly 
sandy loam or sandy loam. Another difference is that 
fairly clean pink sand occurs at a depth of about 30 
inches. A profile description of Cloquet loam, undulat- 
ing, follows: 

0 to 3 inches, pinkish-gray sandy loam; laminated or platy 
structure. 

3 to 12 inches, brown loam; fine, crumb structure, slightly 
compact or cemented locally. 

12 to 30 inches, brown sandy loam; local areas have distinctly 
finer texture. 

. 80 inches +, fairly clean, pink sand; small pieces of gravel in 

this layer and throughout the profile. 

Gogebic sandy loam, undulating, has developed on sandy 
loam till that is finer textured than that on which the Clo- 
quet soils developed. ‘The Gogebic soil has more distinct 
horizons than the Cloquet and is well drained to moder- 
ately well drained. The forest growth, therefore, differs, 
The dominant trees are hard maple, yellow birch, white 
pine, and hemlock, except in the severely burned-over 
areas where aspen takes over. A profile description of a 
Gogebic sandy loam, undulating, is given under the Goge- 


‘bic-Cloquet association, undulating. 


Hiawatha loamy sand, undulating, is a minor member 
of the association. Although it is a somewhat excessively 
drained soil that formed in loose sand till, it has well- 
developed layers. The common trees are aspen, white 
birch, red maple, and pin cherry. A profile description 
of this soil is given under the Hiawatha-Vilas association, 
undulating. 

Adolph sandy loam is a dark, poorly drained soil in 
local depressions. A profile description of an Adolph soil 
is given under the Adolph association. 

The principal constituent of the minor soils is Pence 
gravelly loam, undulating. It occupies most of the small 
areas of outwash plains included in this association. It 
has developed in gravelly loam materials that are 2 to 8 
feet deep over fairly clean sand and gravel. 


Usr anp MANAGEMENT 


The dominant soils of this association are suitable for 
cultivation in a regular cropping system, but they require 
special treatment to maintain productivity or to overcome 
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moderately severe limitations. There are some good sites 
for tourist cabins and summer homes on these soils, espe- 
cially near such lakes as Namekagon, Chippewa, and 
Owen. 

More than half of Cloquet gravelly sandy loam, undu- 
lating, was farmed at one time. A-large part is now in 
the Chequamegon National Forest and is planted to trees, 
mostly red pine. The capacity to hold available moisture 
is limited. Garden crops, small fruits, potatoes, and corn 
‘do better in most years than small grains and hay and 
pasture crops. Fertility is generally low, and lime, phos- 
phate, and potash need to be applied according to soil 
tests. 

Cloquet loam, undulating, has a higher capacity to hold 
available moisture than Cloquet gravelly sandy loam, un- 
dulating. 

Gogebic sandy loam, undulating, is more fertile-and has 
a higher capacity to hold available moisture than the Clo- 
quet soils. Good management that includes the use of fer- 
tilizer and control of erosion and runoff is needed. 

Cloquet-Gogebic very stony association, undulating 
(Cb).—The largest acreage of this association occurs south 
of the town of Grandview and in the vicinity of Lake 
Owen. The soils are similar to those of the Cloquet- 
Gogebic association, undulating, but are more stony. The 
estimated amount of stone ranges from 20 to 50 loads, or 
cubic yards, per acre. 


ComponEnt SoILs 
Percentage of 


association Capability 
Soil acreage classification 
Cloquet very stony gravelly sandy loam, 

undulating: <200 2 oc cas wes steccles 60 VIs 
Cloquet very stony sandy loam, undulating. 10 Vis 
Gogebic very stony sandy loam, undulating_ 20 Vie 
Hiawatha loamy sand, undulating -_--~---- 5 IVs 
Adolph sandy loam.__-.-.---.---------- 5 Vw 


Cloquet very stony gravelly sandy loam, undulating, 
has a profile comparable to that of Cloquet gravelly 
sandy loam, which is described under the Cloquet-Gogebic 
association, undulating. The sequence and kind of soil 
layers, topography, and amount of gravel are similar; 
however, the Cloquet very stony gravelly sandy loam in 
this association has a relatively large amount of glacial 
stones and boulders on the surface and in the profile. 

Cloquet very stony sandy loam, undulating, except for 
stoniness, is similar to the Cloquet sandy loam described 
under the Cloquet-Hiawatha association, undulating. 

Gogebic very stony sandy loam, undulating, except for 
stoniness, is similar to the undulating Gogebic soil de- 
scribed under the Gogebic-Cloquet association, undulating. 

The other two soils in this association—Hiawatha loamy 
sand, undulating; and Adolph sandy loam—are discussed 
briefly under the Cloquet-Gogebic association, undulating. 


Usn anp ManaceMeNnt 


Because of the large amount of stones and boulders, it 
is difficult to clear these soils for crops and pasture. The 
best use is production of mixed hardwoods and conifers. 
Since fire protection has improved, a young forest of as- 
pen, white birch, red oak, red pine, and red maple is 
growing rapidly. 

Cloquet-Gogebic very stony association, rolling 
(Cc)—This association occurs in the southern part of the 


county in the same general areas as the Cloguet-Goge- 
bic very stony association, undulating. It has similar 
soils, but slopes are steeper and a few: areas have more 
gravel. This association is characterized mainly by stones, 
rolling topography, and gravelly, sandy soils. 


CoMPONENT SOILS 
Percentage of 


association Capability 
Soil acreage classification 
Cloquet very stony gravelly sandy loam, 

TOWING so. oe ce ee ee eb eoes 50 VIs 
Cloquet very stony gravelly sandy loam, 

Willyice. 22 Seow be ee oe 10 VIIs 
Cloquet very stony sandy loam, rolling_... 15 VIs 
Gogebic very stony sandy loam, rolling_-_- 15 Vie 
Hiawatha loamy sand, rolling.----------- 5 Vils 
Emmert cobbly loam, hilly.--.-.---_---- 5 VIls 


_ A profile of Cloquet gravelly sandy loam, undulating, 
is given under the Cloquet-Gogebic association, undulat- 
ing. The hilly phase of Cloquet very stony gravelly 
sandy loam has slopes ranging from about 15 to 25 percent. 

A Gogebic profile is described under the Gogebic- 
Adolph association, undulating. 

Hiawatha loamy sand, rolling, except for slope, is simi- 
lar to the undulating phase described in the profile under 
the Hiawatha-Vilas association, undulating. 

Emmert cobbly loam, hilly, is a cobbly, gravelly, stony 
soil with little horizon development. It is of small extent 
and occurs on such glacial formations as eskers, kames, 
or rough moraines. The materials are acid. 


Use anp MANAGEMENT 


The soils of this association are unsuitable for general 
farming because of stones, rolling to hilly topography, 
low fertility, and a low capacity to hold available mois- 
ture. The principal trees were originally mixed hard- 
woods and white pine. As.a result of logging operations 
and repeated fires, the trees are now mostly aspen, white 
birch, red oak, and red maple. The present trees are be- 
coming a timber resource with the help of improved fire 
protection. The areas also have suitable sites for summer 
homes and cabins. 

Cloquet-Hiawatha association, undulating (Cd).— 
The principal areas of this association are scattered in the 
upland till country to the north and east of the large out- 
wash plain lying several miles west of Drummond. 

The soils of this association are similar to these of the 
Cloquet-Gogebie association, undulating. The Cloquet- 
Hiawatha association, undulating, however, contains less 
gravel and more sand, especially in the upper layers. 


ComponENT SoIns 
Percentage of 


association Capability 
Soil acreage classification 
Cloquet sandy loam, undulating_.._._---- 70 IIIs 
Hiawatha loamy sand, undulating_--_---- 20 IVs 
Gogebic sandy loam, undulating--_-._-. ~~ 10 Ile 


Cloquet sandy loam, undulating, has slopes ranging 
from 8 to 8 percent. A profile description is as follows: 


2 to 0 inches, forest litter of leaves, needles, and twigs that 
has been partially or wholly destroyed by fire in places; 
many roots. 

0 to 3 inches, pinkish-gray to light-gray loamy sand to light 
sandy loam. 
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8 to 15 inches, reddish-brown sandy loam; somewhat massive 
but friable; slightly cemented in places; slightly sticky. 

15 to 25 inches, reddish-brown sandy loam to loamy sand; 
fairly loose; contains- small pieces of gravel from red 
sandstone, quartz, and dark igneous rocks. 

25 to 45 inches, loose, reddish-brown loamy sand; contains 
small pieces of gravel similar to those in the layer above. 

Hiawatha loamy sand, undulating, occurs where the till 
is coarser. A description of the profile of this soil is 
given under the Hiawatha-Vilas association, undulating. 

Gogebic sandy loam, undulating, has developed in finer 
textured till. A description of the profile of this soil is 
given under the Gogebic-Cloquet association, undulating. 


Usr ano ManacEMENT 


Some areas have been cleared and farmed, but the re- 
sults have not been generally successful. The low fertility 
and the low capacity to hold available moisture make the 
value. for agriculture questionable. Some crops can be 
grown in areas that are parts of farms that have better 
-gsoils. On such farms, soils of this association can be used 
for garden crops, small fruits, potatoes, and corn if inten- 
sive management or supplemental irrigation is used. 

Cloquet-Hiawatha association, rolling {Ce).-The 
soils of this association are mostly in the sandy morainic 
country between the towns of Drummond and Iron River. 
Most slopes range from 8 to 15 percent. A hilly sandy 
soil with slopes of 15 to 25 percent is also in this asso- 
ciation. 

Comrongnt SOILs 


Percentage of 


association Capability 
Soit acreage classification 
Cloquet sandy loam, rolling-..-----.----- 60 IVs 
Cloquet gravelly sandy loam, rolling.----- 10 IVs 
Cloquet sandy loam, hilly ---.-.---------- 10 VITs 
Hiawatha loamy sand, rolling------------ 15 VIIs 
Gogebic sandy loam, rolling..------------ 5 IIIc 


The Cloquet soils have a sandy loam texture in the up- 
per 15 to 25 inches of the profile. There is a gradual 
transition to loamy sand ancl sand. 

Cloquet sandy loam, rolling, has a profile similar to 
that of the undulating phase described under the Cloquet- 
Hiawatha association, undulating. 

Cloquet gravelly sandy loam, rolling, has enough gravel 
in the upper part of the profile to interfere with tillage. 
Cloquet gravelly sandy loam, undulating, is described un- 
der Cloquet-Gogebic association, undulating. 

Hiawatha loamy sand, rolling, is about 20 inches deep 
over sand. <A description of a Hiawatha loamy sand is 
given under Hiawatha-Vilas association, undulating. 

Gogebic sandy loam, rolling, has a sandy loam to loam 
profile developed in sandy loam till. 


Usr ann MANAGEMENT 


These soils are limited in use for crops and pasture be- 
cause of their low fertility, rolling topography, and low 
capacity to hold available moisture. The best-use of these 
soils is for trees. They will produce fair stands of red 
oak, aspen, and red pine. 

Freeon-Adolph very stony association, undulating 
(Fa).—The soils of this association occur in the extreme 
southwestern corner of the county in Barnes Township 
(T.43 N., R. 9 W.). Lack of suitable roads at the time 


of this survey made this township inaccessible to automo- 
biles. A State highway now crosses the township from 
north to south. Stoniness is an outstanding feature of 
the soils in this association. | 


CoMPONENT SOILs 


Perceniage of 


. association Capability 
Soil acreage classification 
Freeon very stony silt loam, undulating__. 55 Vie 
Adolph very stony silt loam...__...--.-- 15 Vw 
Freer very stony silt loam, undulating__-_- 22 


Rifle peat and Spalding peat__.....22 2 __ 


Vs 
1 5 Vw and VIIIw 
Minor soils... 2 US Se See we 3 


Freeon very stony silt loam, undulating, is a moderately 
well drained soil on slopes ranging from 8 to 8 percent. 
It has developed in yellowish-red, medium-textured till, 
mantled by a thin layer of loess. This soil has the follow- 
ing profile (fig. 9). 

2 to 0 inches, forest floor of tough organic mat and roots. 

0 to 1 inch, very dark grayish-brown, friable silt loam; mod- 
erately fine, granular structure. 

1 to 8 inches, light yellowish-brown, friable silt loam; mod- 
erate, thin, platy structure; slightly vesicular and slightly 
acid. 

8 to 16 inches, light reddish-brown silty clay loam spotted 
with reddish brown and strong brown; moderate, medium, 
blocky structure; aggregates have thin gray coats over red- 
dish-brown and strong-brown centers. 

16 to 25 inches, reddish-brown clay loam mottled with strong 
brown, dark reddish brown, and reddish gray; moderate 
to strong blocky structure; individual structural particles 
have gray coating and dark organic stains. 

25 to 388 inches, yellowish-red and reddish-brown sandy clay 
loam ; moderately compact and hard when dry; massive. 

88 to 50 inches, yellowish-red and reddish-brown stony sandy 
clay loam till, ~ 

Some areas of this soil differ from the profile described. 
They have a gray layer at a depth of 1 to 3 inches and a 
reddish-brown layer immediately below at a depth of 3 
to 4 inches. These two layers suggest that this soil is tak- 
Ing on more characteristics of a Podzol profile than is true 
of Freeon soils. Under cultivation, these layers would 
probably disappear. 

Adolph very stony silt loam is a dark, poorly drained 
soil of the depressions and flats. Except for texture of 
the surface soil, it is similar to the Adolph loam. described 
under the Adolph association. 

Freer very stony silt loam, undulating, is an imperfectly 
drained soil intermediate between the Freeon soils of the 
undulating uplands and the Adolph soils of the depres- 
sions and flats. The surface layer of the Freer soil is 
slightly darker and thicker than in the Freeon soil, and 
the subsoil is grayer and more mottled. A common varia- 
tion has a gray bleached layer near the surface, which is 
underlain by 3 to 5 inches of a reddish-brown, fairly fluffy 
layer. In places, the lower layers are sandy loam or loam 
instead of clay loam. 

Rifle peat is described under the Rifle peat association. 
Spalding peat is described under the Spalding peat 
association. 

Pence gravelly loam, nearly level, is one of the minor 
soils. It occurs on low benches or terraces along some of 
the drainage courses. It is fairly shallow to gravel, sand, 
and cobbles. A description of the profile is given under 


the Pence gravelly association, nearly level. 
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Figure 9.—Profile of Freeon silt loam. 


Use AnD ManacGeMENT 


This association is characterized by a fairly large num- 
ber of glacial stones and boulders. Clearing for agricul- 
tural use is not practical under present conditions. The 
original cover was mixed hardwoods and white pine. The 
timber has all been cut over, and very little white pine 
remains. The most common trees are hard maple, yellow 
birch, aspen, and hemlock. This association is most suita- 
ble for growing hardwoods and white pine. 

Gogebic-Adolph association, undulating (Ga)—The 
soils of this association. occur in the southern part of the 
county on the smoother uplands (fig. 10). Most of the 
slopes range from 3 to 8 percent. Individual slopes, how- 
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Figure 10.—Plowed field of Gogebic loam—part of the Gogebic- 
Adolph association, undulating. 


ever, vary considerably in shape and length, depending 
on the gradient and direction. Irregular swells and 
swales occur in places, but there are fewer than on the 
Gogebic-Adolph association, rolling, Before logging op- 
erations and fires, the principal trees were hard maple, 
yellow birch, white pine, and hemlock. Aspen is now a 
prominent species. 


Comronent Sols 


Percentage of 


association Capability 
Soil acreage classification 
Gogebic loam, undulating.._._...-______- 65 Ile 
Adolph loam_...--..-2.2222-----2-- oe 15 Vw 
Greenwood peat and Spalding peat... ___- 5 VilIw 
Minor-soilsiace sheen book hocks TG! hse See let ats 


Gogebic loam, undulating, is a reddish-brown soil de- 
veloped from acid red loam to sandy loam till. Generally 
it has a compact or cemented fragipan layer that varies 
in thickness and hardness. This layer occurs at depths 
ranging from 15 to 86 inches. The profile is as follows: 


1% to 0 inches, very dark grayish-brown to nearly black 
layer of matlike spongy leaves, partially decomposed and 
bound together with many fine, fibrous roots. 

0 to 8 inches, reddish-gray fine sandy loam to loam; pinkish 
gray when dry; breaks to soft irregular lumps bound to- 
gether by roots (this gray bleached layer is typical of 
Podzols in forested northern regions). 

3 to 17 inehes, dark reddish-brown loam to heavy sandy loam; 
breaks to firm subangular fragments or blocks that crush 
readily to loose, mellow, fine crumb aggregates; somewhat 
more firm and compact at the lower depth. 

17 to 40 inches, reddish-brown loam to sandy loam; more or 
less cemented and compact in places; breaks to subangular 
fragments that crush, with moderate resistance, to crumbs; 
fragments generally have light-colored coating of sand 
grains. 

40 inches +, reddish-brown to light reddish-brown sandy loam 
to sandy clay loam till; contains pockets of reddish-brown 
sand and red clay, also glacial pebbles of red sandstone, 
granite, basalt, and diabase (this is the so-called red drift). 


Adolph loam is a dark, poorly drained soil of medium 
texture, which occurs in depressions. A description is 
given under the Adolph association. 

Greenwood peat and Spalding peat are described under 
the associations of these names. 

Soils transitional in drainage between the Gogebic and 
Adolph soils compose the greater part of the minor soils. 
There ave, however, a few areas of Gogebic loam, nearly 
level, and Ahmeek loam, undulating. The Ahmeek soil is 
distinctly very dark brown and granular to depths of 
about 15 to 20 inches. It does not have the upper gray, 
or bleached, Jayer that is common in most of the soils in 
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this county. The gvanular surface layer shows many 
worm casts. A few areas of this soil are in eastern Pratt 
and Lincoln Townships and are associated with the basic 
‘rock outcrops of the Penokee Range. 


Usn anp ManacEMENT 


The principal soil of this ‘association, Gogebic loam, un- 
dulating, is one of the better soils in the southern part of 
the county. Relief, texture, drainage, and capacity to 
hold available moisture all make it favorable for common 
crops. It is also fairly free of glacial stones and boulders. 

Most of the areas of the principal soils—Gogebic loam, 
undulating, and Adolph loam—remain in cutover timber. 
Several general livestock and dairy farms, however, are 
in Lincoln and Drummond Townships. The principal 
crops are mixed timothy and red clover hay, oats, barley, 
corn for silage, and potatoes. 

Only a few farmers were using lime at the time of the 
field survey. The lime was mostly hydrated lime and ap- 
plied at the rate of one-half ton per acre. Farm manure 
was about the only fertilizer used, but a second crop of 
clover was generally plowed under in the fall for corn 
and potatoes the following year. 

Tn more recent years, farmers have progressed in good 
management. They now use heavier liming and fertiliza- 
tion and such erosion control practices as striperopping, 
terraces, grassed waterways, and dams with drop inlets. 

Yields, especially for corn, vary greatly, depending on 
the frost-free dates and the summer rain. Corn yields on 
Gogebic loam, undulating, vary in the better years from 
85 to 50 bushels per acre. 

Gogebic-Adolph association, rolling (Gb)—The soils 
of this association, like those of other Gogebic-Adolph 
associations, occur in the southern part of the county. 
This association is the least extensive of the Gogebic- 
Adolph groups. 

This rolling association is similar to the undulating 
Gogebic-Adolph association, It differs, however, in hav- 
ing slopes of 8 to 15 percent and a smaller acreage of the 
poorly drained and imperfectly drained soils. 


CoMPoNENT SOILS 
Percentage of 


association Capability 

Soil acreage classification 
Gogebic loam, rolling. _----.------------ 70 IIle 
Gogebiec sandy loam, rolling._....-------- 15 IIe 
Adolph: losittizss2s: 22-2252 e2s22002062- 10 Vw 

Greenwood peat and Spalding peat. -.--.. 5 VIlIw 


Gogebic loam, rolling, has the same general characteris- 
tics as Gogebic loam, undulating. It has slightly thinner 
horizons in some areas, but the profile differences are 
slight. It has eroded appreciably in only a few places. 
This soil is similar to the Gogebic soil described in the 
profile under Gogebic-Adolph association, undulating. 

Gogebic sandy loam, rolling, has a different surface tex- 
ture than Gogebic loam, rolling. In addition the lower 
horizons and underlying till, although sandy loam, are 
slightly coarser. Gogebic sandy loam, rolling, is similar 
to the Gogebic soil described under the Gogebic-Cloquet 
association, undulating. 

Adolph loam is a dark, poorly drained soil of the de- 
pressions. A profile of this soil is described under the 
Adolph association. 


Greenwood peat and Spalding peat are described under 
the associations of those names. 


User ann ManaGeMENT 


Pasture and hay are the principal crops on the very 
limited acreage that is farmed. The slopes of Gogebic 
loam, rolling, increase the hazard of runoff and erosion 
and make it somewhat difficult to use machinery. Control 
of erosion inéludes use of stripcropping, terraces, grassed 
waterways, and dams with drop inlets. 

Need for lime and fertilizer should be determined by 
soil tests. Pasture, hay, and grain crops respond to nitro- 
gen, phosphate, and potash. : 

Most of the cutover area of this association is in mixed 
aspen, hard maple, and yellow birch, which is becoming 
valuable forest under fire protection. Recreational sites 
near lakes are used for summer homes and cabins. 

Gogebic-Adolph very stony association, undulating 
(Gc]|—The soils of this extensive association are in the 
southern part of the county and are intermingled with 
areas of other Gogebic-Adolph associations. The associa- 
tion differs from the Gogebic-Adolph association, undu- 
lating, principally in having more glacial stones and boul- 
ders on and in the soil. Slopes range from 3 to 8 percent. 


Component SoILs 
Percentage of 


association Capability 
Soil acreage classification 
Gogebic very stony loam, undulating - -~_- 60 Vie 
Gogebic loam, undulating. _--.-.-------- 10 Ile 
Adolph very stony loam_____.----------- 15 Vw 
Greenwood peat and Spalding peat_-.---- 5 VIlIw 
Minor soils. _.---._.~------------------ 10: + dgueeet ines 


Soils similar to these have been described under the 
Gogebic-Adolph association, undulating. 


Usn AnD MANAGEMENT 


The soils of this association are not suitable for culti- 
vation, because stones and boulders are on the surface 
and in the soil. Clearing is not economically feasible. A 
few areas are near better soils and can be used for pasture. 

The original forest was hard maple, yellow birch, white 
pine, and hemlock. Logging and repeated burning have 
caused the present stand to vary from site to site. The 
trees are mostly aspen, but there are some hard maple and 
yellow bireh. The second-growth trees have thrived in 
the last decade or so under increased fire protection. Rec- 
reational areas, especially near lakes and streams, are val- 
ued for camping, fishing, and hunting. 

Gogebic-Adolph very stony association, rolling 
(Gd).—The soils of this association occur in the southern 
part of the county. This rolling association has greater 
relief and fewer imperfectly drained and poorly drained 
soils than the undulating association of the same name. 
Slopes range from 8 to 18 percent. 


CoMPoONENT SOILS 
Percentage of 


association Capability 

Soil acreage classification 
Gogebic very stony loam, rolling. -__--_.- 65 Vie 
Gogebic very stony sandy loam, rolling._-- 15 Vie 
Adolph very stony loam___--_----------- 15 Vw 

Greenwood peat and Spalding peat___..-. 5 VIllw 


Gogebic very stony loam, rolling, is similar to the Go- 
gebic soil described under the Gogebic-Adolph associa- 
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tion, undulating. It has, however, steeper slopes and more 
stones and boulders on and in the soil. 

Gogebic very stony sandy loam, rolling, except for 
slope and stoniness, is similar to the Gogebice soil described 
under the Gogebic-Cloquet association, undulating. 

Adolph very stony loam is a dark soil in stony, poorly 
drained depressions. It is similar to the Adolph soil de- 
scribed under the Adolph association. 

Greenwood peat and Spalding peat are described under 
the respective associations of those names. 


Ust AND MANAGEMENT 


The soils of this association are not suitable for farm- 
ing because of stones and boulders. Clearing is not prac- 
tical. A few small areas adjoining better soils could be 
used for crops-or pasture. 

The original forest was mixed hardwoods, white pine, 
and hemlock. Differences in slopes among the Gogebic 
soils of this association and among soils of the undulating 
association have not noticeably affected the quality of the 
timber. The rolling and undulating soils are rated about 
equally for timber production, although harvesting costs 
may be higher on the rolling soils. A second growth of 
hard maple, yellow birch, and aspen is thriving under 
increased fire protection. 

Some areas, many near Jakes and streams, are valued 
for recreational purposes. 

Gogebic-Cloquet association, undulating (Ge)—~Most 
areas of this association occur in fairly small, scattered 
tracts throughout the southern part of the county. Fewer 
areas occur in the sandy moraine and pitted outwash that 
form the backbone of the Bayfield peninsula. 

The principal soil, Gogebic sandy loam, undulating, has 
slopes that range from about 3 to 8 or 10 percent. The 
topography has many surface irregularities—pits that are 
1 to 8 feet below the general surface of the soil, and hum- 
mocks that are the same distance above. Some of these 
pits and hummocks are cradle knolls formed by fallen 
trees. Stones have been removed from the surface of 
many areas. In places, the glacial till is naturally less 
stony than in the stony Gogebic soils. 


Component SoILs 


Percentage of 


association Capability 
Soil acreage classification 
Gogebic sandy loam, undulating_.....____ 65 IIe 
Adolph sandy loam______....2---------- 10 Vw 
Cloquet sandy loam, undulating.....___-. 20 ITIs 
Minor soils__--._--------------- Ov Be ssu eens 


Gogebic sandy loam, undulating, has developed from 
reddish-brown sandy loam till on the undulating uplands 
under a mixed forest. A description of the moist profile 
follows: 


2 to 0 inches, matlike spongy layer of partially decomposed 
organic matter, bound by fine, fibrous roots; occurs under 
loose leaves, chiefly maple, birch, and aspen. 

0 to 3 inches, reddish-gray sandy loam to loamy fine sand; 
breaks to weak, irregular lumps and crumbs loosely bound 
by fibrous roots; in places the layer appears to have a 
thick, platy structure. 

3 to 20 inches, sandy loam layer that may be subdivided into 
three parts: 

(a) Upper 2 inches of darker color, more fluffy consistence, 
and more pronounced crumb structure. 

(b) Major part of the horizon, which is a reddish-brown 
to dark reddish-brown sandy loam; breaks to subangular 


aggregates but readily crumbles to a loose, fine, crumb 
structure. 

(c) Lower 3 inches, or more, is more compact and co- 
herent in place; breaks to larger aggregates; slight to 
moderate resistance to crushing in the hand. 

20 to 40 inches, reddish-brown to dark reddish-brown sandy 
loam to loam fragipan that is commonly cemented and com- 
pact in place; spades out with some difficulty; breaks to 
firm subangular fragments that are moderately resistant to 
crushing in the hand; surface color of fragments is gen- 
erally pink to light gray or ash, suggesting impeded drain- 


age; generally contains small bits of red sandstone and 
basalt, 


40 inches +-, dark reddish-brown sandy loam till that is some- 
what compact, but less so than the layer above; pebbles 
of red sandstone and basalt are common. 

Adolph sandy loam is a dark, poorly drained soil of 
the depressions. An Adolph soil is described under the 
Adolph association. 

Cloquet sandy loam, undulating, has developed from 
somewhat more gravelly and sandy till than Gogebic 
soils. The upper profile, however, is not greatly different 
from that of Gogebic sandy loam, but it is underlain by 
loamy sand and sand. A profile of Cloquet sandy loam, 
undulating, is described under the Cloquet-Hiawatha 
association, undulating. 

The minor soils, for the greater part, represent two 
transitory stages in drainage between the Gogebic and 
Adolph soils. A few areas of Gogebic sandy loam, nearly 
level, are included with this group. 


Use ann Manacement 


Most of the farms in this association are located south- 
west of Drummond and east and south of Grandview. 
Gogebic sandy loam makes up most of the acreage. This 
soil can be used for dairy and livestock: farming under 
careful management. The-cost and slow rate of clearing 
the land and making it suitable for cultivation, however, 
has made it difficult to maintain the farms-as economic 
units. Besides clearing trees, stumps, and stones, the 
farmer must use lime and fertilizer if he is to get good 
yields of hay, pasture, small grain, potatoes, and corn. 
Use of a bulldozer has speeded land clearing, especially 
since the county purchased the machinery and contracted 
with farmers to clear the land at a fairly low cost. 

The acreage of cropland is relatively small on each 
farm. Probably from 10 to 25 percent is in cultivated 
crops and 25 to 50 percent in hay and pasture on a farm 
of 100 to 160 acres. A rotation. of potatoes or corn, oats, 
and hay (red clover and timothy) for 3 or 4 years is com- 
monly used. A very small amount of spring and winter 
wheat is grown. Farmers generally prefer winter wheat 
because seedbed preparation in the fall is easier. The 
open. pastures are not well managed, and generally they 
consist of grass, brush, and trees. 

The original timber cover was mixed hardwoods and 
white pine. Logging and repeated fires have removed all 
of the original stand. The present timber ranges from 
thick stands of young hard maple, yellow birch, and a few 
hemlock to scattered groves of hard maple, yellow birch, 
aspen, and white birch. 

Gogebic-Cloquet association, rolling (Gf.—The soils 
of this association occur throughout the southern part of 
the county. Scattered tracts are along the morainic ridge 
and pitted outwash that forms the backbone of the Bay- 
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field peninsula. A few areas are on islands of till in the 
lake plain in the northern part of the county. 

The area of this rolling association has a smaller pro- 
portion of poorly and imperfectly drained soils than the 
Gogebic-Cloquet association, undulating. Slopes are 
stronger and range from 8 to 18 percent. They are gen- 
erally complex, although single slopes occur on the sides 
of ridges and hills in a few areas. 


Component Sor.s 
Percentage of 


association Capability 

Soil acreage classification 
Gogebiec sandy loam, rolling 70 Ile 
Cloquet sandy loam, rolling 20 IVs 
Adolph sandy loam_____.--------------- 10 Vw 


Gogebic sandy loam, rolling, has a profile similar to, 
although somewhat shallower than, that of the undulating 
phase described under Gogebic-Cloquet association, undu- 
lating. 

The profile of Cloquet sandy loam, rolling, is similar to 
that of the Cloquet soil described under the Cloquet-Hia- 
watha association, undulating. It is, however, shallower. 

Adolph sandy loam is a dark, poorly drained soil in the 
depressions. It is similar to the Adolph soil described 
under the Adolph association. 


Usr and MANAGEMENT 


Because of greater slopes and somewhat shallower 
depth, Gogebic sandy loam, rolling, has somewhat less 
available moisture than the undulating phase. When 
cleared, the hazard of erosion is higher, and cultivation is 
more difficult because of the rolling relief. 

Small areas of this association can be used for crops, 
hay, and pasture if they adjoin better soils. They have 
limited use for small grain, corn, and potatoes if erosion 
is-controlled. Larger areas are more suitable for trees 
than for hay and pasture. Most areas are in cutover forest 
of hard maple, yellow birch, aspen, and white birch, Tim- 
ber production on the principal soil, Gogebic sandy loam, 
rolling, is similar to that on the undulating phase. 

Gogebic-Cloquet very stony association, undulating 
(Gg).—The soils of this extensive association occur mostly 
in the southern part of the county with other associations 
that are dorninantly Gogebic soils. Some small tracts are 
scattered throughout the upland parts of the county, 
mainly between the towns of Bayfield and Cornucopia. 

Stones make these soils generally unsuitable for farm- 
ing. They average about 20 to 50 loads per acre. The 
slopes range from 3 to 8 or 10 percent. 


CoMmPonEnT SoIns 
Percentage of 


association Capability 
Soil acreage classification 
Gogebic very stony sandy loam, undulating. 65 Vie 
Gogebic sandy loam, undulating----..-..- 5 Tle 
Cloquet very stony sandy loam, undulating 15 VIs 
Cloquet sandy loam, undulating--..-.---- 5 IIIs 
10 Vw 


Adolph very stony sandy loam_-----.~---- 


Gogebic very stony sandy loam, undulating, has devel- 
oped under a forest cover of mixed hardwoods, pines, and 
other conifers on red to pink, very stony sandy loam till. 
Except for the large amount of stones, this soil is similar 


to the Gogebic soil described under the Gogebic-Cloquet 
association, undulating. 

Gogebic sandy loam, undulating, has fewer stones than 
Gogebic very stony sandy loam, undulating. It is de- 
scribed under the Gogebic-Cloquet association, undulating. 

Cloquet very stony sandy loam, undulating, has devel- 
oped from more sandy and gravelly till than Gogebic very 
stony sandy loam, undulating. Also, it has more loamy 
sand and sand in the lower part of the profile and lacks 
the hardpan or fragipan layer. 

Cloquet. sandy loam, undulating, differs from the other 
Cloquet member of this association in having fewer stones 
on the surface and in the profile. This soil is described 
under the Cloquet-Hiawatha, association, undulating. 

Adolph very stony sandy loam is a dark, poorly drained 
soil of the depressions. It is similar to the Acolph soil 
described under the Adolph association. 

A small area of Gogebic very stony sandy loam, shal- 
low, undulating, is included in this association. It con- 
sists of a small area in the northeastern part of the county. 
Lake Superior sandstone occurs within a depth of 3 feet. 
As a result, the soil is more droughty in dry weather and 
less well drained in wet weather than the major Gogebic 
soil of the association. 


Use anp MAnaGEMENT 


Stones limit the use of these soils mostly to forest and 

recreation. Small aveas can be used for pasture if they 
are part of farms with better soils. Most areas have been 
burned over repeatedly in the past. The present trees are 
mostly aspen, hard maple, and yellow birch. Some red 
and black oaks, soft maple, white birch, and red pine also 
grow. 
Gogebic-Cloquet very stony association, rolling 
(Gh).—This extensive association occurs throughout the 
southern part of the county. It consists mostly of the roll- 
ing phases of the same soils as in the undulating Gogebic- 
Cloquet very stony association and is located in the same 
general area. There are, however, some hilly phases in 
this association. Most of the slopes range from 8 to 15 
percent, but some are as steep as 25 percent. 


CoMPONENT SOILS 
Percentage of 


association Capability 

Soil acreage classification 
Gogebic very stony sandy loam, rolling.___ 60 Vie 
Cloquet very stony sandy loam, rolling.._- 15 Vis 
Cloquet sandy loam, rolling-.-.----~----- 5 IVs 
Adolph very stony sandy loam_---.------ 10 Vw 
Hiawatha loamy sand, rolling._-.-------- 5 VIIs 
Minorsoils... sss502522- 5 0elesce-eeseeece O." ~iacteer hus 


The Gogebic very stony sandy loam has‘developed from 
red to pink, stony sandy loam till under a mixed hard- 
wood-conifer forest. On the steeper slopes, the soil is 
shallower to the unweathered till. An included shallow 
phase is underlain by Lake Superior sandstone at a depth 
of 3 feet. Except for stoniness; the profile of the Gogebic 
soil is similar to that of the Gogebic sandy loam described 
under the Gogebic-Cloquet association, undulating. 

The Cloquet soils in this association are essentially alike, 
except for the amount of stone on the surface and _in the 
profile. As compared to the Gogebic soil, the Cloquet 
soils have developed from coarser textured till, the lower 
part of the profiles are loamy sands and sands, and there 
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is no hardpan or fragipan. They are similar to the Clo- 
quet soil described under :the Cloquet-Hiawatha associa- 
tion, undulating. 

Adolph very stony sandy loam is a dark, poorly drained 
soil of the stony depressions. This soil is similar to the 
soil described under the Adolph association. 

Hiawatha loamy sand, rolling, has a profile that con- 
sists of loamy sand over sand. Its distinctly to strongly 
developed layers are typical of Podzol development. This 
soil has a profile similar to that. of the Hiawatha soil de- 
scribed under the Hiawatha-Vilas association, undulating. 

A variation of small extent occurs where the till is es- 
sentially lacustrine clay. This till was presumably picked 
up in the lake plain by the glacier as it moved southwest- 
ward from the Lake Superior Basin. 


Usr ann ManacemMEenr 


Because of stoniness, the rolling soils of this association 
are poorly suited to crops. They are best suited to forest. 
Slopes, as well as stoniness, make the hilly areas also un- 
suitable for crops. Small areas of the soils of this asso- 
ciation may be cleared of trees and stones if they are parts 
of farms with better soils. Grass does better on soils with 
finer surface textures, such as Gogebic loam. 

The forest. cover is mostly aspen, hard maple, and yel- 
low birch. There are also some red and black oaks, soft 
maple, white birch, balsam fir, and red pine. This cover 
is similar to that of the Gogebic-Cloquet very stony asso- 
ciation, undulating. 

Gogebic-Hibbing very stony association, undulating 
(Gk).—The soils of this association occur north of the town 
of Drummond on smoother areas of upland till. At the 
time of the survey, the area was being logged. Except 
for areas along the logging railroad north of Drummond, 
much of this region was inaccessible to common travel. 
Since then, it has been included in the Chequamegon Na- 
tional Forest and roads have been built. 

This association is comparable to the Gogebic-Adolph 
very stony association, undulating, in topography, stoni- 
ness, and forest, cover. A major difference is the inclusion 
of Hibbing very stony clay loam, undulating, which has 
developed from red clayey till. 


ComPonEnt SOILs 
Percentage of 


association Capability 
Soil acreage classification 
Hibbing very stony clay loam, undulating. - 25 Vie 
Gogebic very stony loam, undulating_-____ 50 Vie 
Gogebic very stony sandy loam, undulating. 10 Vie 
Adolph very stony loam__.._____.-_-____ 10 Vw 
Minor s0ils=o.2000 22255000 le coe cee Os weleot ose 


Hibbing very stony clay loam, undulating, has devel- 
oped from stony clay loam to clay till. Till along the 
White River and Lake Superior lowland contains the 
largest amounts of clay. This distribution suggests that 
as the glacial ice moved southward from the basin, or 
trough, of Lake Superior, it picked up much lacustrine 
clay. The clay was dropped as the ice came in contact 
with the rocky upland to the south. 

Hibbing very stony clay loam, undulating, is similar to 
Hibbing clay loam, undulating, which has a profile as 
follows: 

2 to O inches, mat of partially decomposed organic matter 


bound by fine, fibrous roots; occurs under loose leaves, 
chiefly maple and yellow birch. 


0 to 3 inches, reddish-gray clay loam; breaks to very fine 
subangular blocks. 

8 to 5 inches, transitional layer; contains gray-coated struc- 
tural aggregates, or peds, with dark-brown clay centers and 
gray clay loam coatings; wavy upper and lower boundaries. 

5 to 15 inches, reddish-brown to dark reddish-brown clay ; 
strong blocky structure; gray coatings on peds in upper 
part; the peds are dark brown on the surface and brown 
im the center in the lower parts of the layer. 

15 to 40 inches, red or brownish-red clay or heavy clay loam; 

strong, coarse, blocky structure. 

40 inches +, red. or brownish-red calcareous clay loam till; 
contains stones and gravel. 

In places the texture of the surface soil is a loam and 
the soil resembles the Gogebic, except for the finer tex- 
tured, less acid subsoil. 

Gogebic very stony loam, undulating, has developed 
from loam to sandy loam stony till that was red, reddish 
brown, or pink. The upper part of the profile is loam; 
the lower part is sandy loam. The distinctive soil layers 
are characteristic of a Podzol; these layers include a 
hardpan or fragipan layer at depths of 18 to 36 inches. 
Except for stoniness, this soil is similar to the Gogebic 
soil described under the Gogebic-Adolph association, un- 
dulating. 

Gogebic very stony sandy loam, undulating, is similar 
to Gogebic very stony loam, undulating, except for the 
sandy loam texture in the upper part of the profile. It is 
similar to the Gogebic soil described under the Gogebic- 
Cloquet association, undulating, but it has more stones on 
the surface and throughout the profile. 

Adolph very stony loam is a dark, poorly drained soil 
of the stony depressions. It is similar to the Adolph soil 
described under the Adolph association. 

The minor soils include Greenwood peat, Spalding peat, 
the rollmg phases of the Gogebic and Hibbing soils, and 
the soils transitional between the Gogebic and Adolph 
soils. 


Us ann MANAGEMENT 


Because of stoniness, use of these soils is restricted 
mainly to forest. Although relief, texture of the surface 
soil, and moisture of the Hibbing and Gogebic soils are 
favorable for crops, clearing is not economically feasible. 
This association area has been included in the Chequa- 
megon National Forest. 

The soils are productive of hard maple, yellow birch, 
hemlock, white pine, and aspen. Some remnants of the 
original mixed forest indicate that the stands were prob- 
ably as dense and tall as any in the county. 

Gogebic-Hibbing very stony association, rolling 
(Gm).—This association has a landscape somewhat similar 
to that of the Gogebic-Hibbing very stony association, un- 
dulating. If differs in relief, however, and is more exten- 
sive. In addition, it has a greater percentage of very 
stony sandy loam and a smaller percentage of poorly and 
imperfectly drained soils. 


CoMPONENT SoILs 
Percentage of 


association Capability 
Soil acreage classification 
Gogelbic very stony loam, rolling. ..-.-..- 20 Vie 
Gogebic very stony sandy loam, rolling___. 45 Vie 
Hibbing very stony clay loam, rolling._-_. 25 Vie 
Adolph very stony loam__......---..---- 7 Vw 
Minor soils'.n22 25. ota ed 2 ee ete eee 
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Gogebic soils have either a sandy loam or loam surface 
soil over a sandy loam to loam lower profile. This profile 
is underlain by till that is sandy loam, acid, and red or 
reddish brown to pink. The profile is also characterized 
by a hardpan or fragipan layer that occurs at depths be- 
tween 18 and 36 inches. 

The Hibbing soil is finer textured than the Gogebic. It 
generally has a clay loam surface soil and a clay subsoil 
that is characterized by a distinct blocky structure. The 
till is a red or reddish-brown clay loam to clay that is cal- 
careous at a depth of about 40 inches. 

Adolph very stony loam is a dark, poorly drained soil 
of the stony depressions. 

Included in the minor soils are hilly areas of Gogebic 
very stony loam and sandy loam and of Hibbing very 
stony clay loam. 

The soils in this association or similar soils are discussed 
further under the following associations: Gogebic-Hib- 
bing very stony association, undulating; Gogebic-Cloquet 
very stony association, rolling; Gogebic-Adolph associa- 
tion, undulating; Gogebic-Cloquet association, undulat- 
ing; and Adolph association. 


Use anp ManacGEMENT 


Stones and slopes limit the use of these soils to forestry. 
Hard maple, yellow birch, hemlock, white pine, and aspen 
grow well. The area has been incorporated into the 
Chequamegon National Forest. 

Greenwood peat association (Gn)—This association 
occurs in fairly small tracts throughout most of the 
southern and central parts of the county. These tracts 
are nontimbered bogs, generally called swamps. They 
were formerly lakes and ponds and have been filled with 
vegetation, They have few, if any, natural drainage out- 
lets. The vegetation is mostly sphagnum moss and 
xerophytic shrubs—leatherleaf and Laborador-tea—al- 
though stunted black spruce and tamarack also grow 
along the margin of the bogs. The water table is at or 
near the surface of the soil in spring or wet seasons, but 
it may fall to 2 or 8 feet below it in a dry season. Some 
of the peat is semifloating. Open spots of water are com- 
mon, especially in the middle of the bog. 


Component SOILS 


Percentage of 


association Capability 

Soil acreage classification 
Greenwood peat____-_------------------ 85 VIilIw 
Spalding peat_..--.-------------------- 15 VITIw 


Greenwood peat has developed from fibrous materials 
consisting mostly of sphagnum moss, sedges, reeds, and 
leatherleaf. A profile description follows: 

0 to 12 inches, yellowish-brown to reddish-brown felty or 
fibrous peat; raw and coarse. 

12 to 80 inches, brown fibrous peat; slightly decomposed. 

80 to 54 inches, light yellowish-brown fibrous peat. 

54 inches +, dark-brown to brown sedimentary peat. 

The depth to the sedimentary peat is extremely var- 
iable. Greenwood peat is characterized by a strongly acid 
reaction throughout the profile. 

Spalding peat has developed partly from black spruce 
and other trees, and partly from xerophytice shrubs, such 
as Labrador-tea. It generally occurs along the outer 


margins of Greenwood peat in this association, A profile 
is described under the Spalding peat association. 


Use ann ManaGEemMENt 


This association is not cultivated or used for pasture. 
The areas are essentially wasteland, although they serve 
as a reservoir for water and a habitat for wildlife. 

Hiawatha-Vilas association, undulating (Ha)—The 
soils of this association are almost entirely in the north- 
ern part of the county. Most areas occur on the undulat- 
ing slopes and ridge crests of the higher sandy uplands. 
Slopes range from about 8 to 8 percent. 

This association is generally above and adjacent to the 
Orienta-Ogemaw associations, which separate it from 
the Ontonagon associations, at a still lower level. To the 
south, about 5 to 12 miles from Lake Superior, the Hia- 
watha-Vilas associations adjoin the Vilas-Omega asso- 
ciations. 


Component Sorts 
Percentage of 


association Capability 
Soil acreage classification 
Hiawatha loamy sand, undulating._--.---- 80 IVs 
Vilas sand, undulating. -...------------- 15 VIIs 
Orienta loamy sand, undulating_-..------ 5 IVe 


Hiawatha loamy sand, undulating, is a somewhat ex- 
cessively drained to well drained soil. It developed on 
glacial till that was reddish brown, acid, sandy and loose. 
This soil shows marked horizons that are typical of a 
Podzol (fig. 11). A profile description follows: 


1 to © inch, dark-gray matlike layer; consists of fine roots, 
sand grains, and partly decomposed bits of charcoal and 
twigs. 

0 to 7 inches, pinkish-gray loamy sand; strongly acid; con- 
tains numerous small roots; weakly coherent and loose 
when disturbed; irregular lower boundary. 

7 to 16 inches, reddish-brown, weakly coherent loamy sand; 
strongly acid; weakly to rather firmly cemented and dark 
brown in places; contains small pieces of gravel, mostly 
quartz, granite, and basalt. 

16 to 21 inches, reddish-brown, weakly coherent loamy sand; 
medium acid; contains common, small pieces of quartz, 
granite, and basalt, many of sand size; many roots %to% 
inch in diameter; cemented cylinders (ortstein), apparently 
old root channels that have been filled, extend down from 
layer above. 

21 to 34 inches, reddish-brown, weakly coherent sand; slightly 
acid; breaks to large irregular fragments that break easily 
with slight touch; grains may be white quartz, red sand- 
stone, or black basalt, but overall color is reddish yellow to 
light brown. 

34 inches +, reddish-yellow to light reddish-brown sand, gen- 
erally loose; overlies sandstone in many areas, especially 
near Lake Superior where bedrock generally occurs at 10 
to 20 feet; in some places, lake-laid clays are between the 
loose sand and the underlying sandstone bedrock. 


Vilas sand, undulating, is a somewhat excessively 
drained soil. It lacks the marked profile development of 
the Hiawatha soil, although the two soils were developed 
from similar materials. A profile of Vilas sand, undulat- 
ing, is described under the Vilas-Omega association, un- 
dulating. 

Orienta loamy sand, undulating, has about the same 
degree of profile development as the Hiawatha soil. It 
differs in being moderately well drained and in being un- 
derlain by red clay at depths of 3 to 4 feet. The Orienta 
soils range from moderately well drained to imperfectly 
drained or somewhat poorly drained, but much of the 
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Figure 11.—Profile of Hiawatha loamy sand. 


loamy sand in this county is moderately well drained. A 
profile of Orienta loamy sand, undulating, is described 
under the Orienta-Bibon association, undulating. 


Usr ann ManacemMent 


This association is poorly suited to crops or pasture, 
mainly because the two principal soils—Hiawatha loamy 
sand, undulating, and Vilas sand, undulating—have a low 
capacity to hold available moisture. These two soils also 
have low fertility and strong acidity in the upper profile. 

Small local areas can be used for vegetables, small 
fruits, and possibly pasture, if supplemental irrigation, 
lime, and heavy applications of ‘fertilizer are used. The 
association as a whole, however, is not potential cropland 
and is best used for forestry and recreational purposes. 


Most of the acreage of this association was burned over 
repeatedly before fire control was established. The com- 
mon trees are white birch, hard maple, aspen (fig. 12), 
pin cherry, and a few scrub oaks. Broad-leaved aster is 
a common ground cover. 

Hiawatha-Vilas association, rolling (Hb)—The soils 
of this association occur in the northern part of the 
county. They are similar to those of the undulating Hia- 
watha-Vilas association. The slopes, however, range from 
about 8 to 15 percent. 


Comvonent SoILs 
Percentage of 


association Capability 
Soit acreage classification 
Hiawatha loamy sand, rolling....__.-_.-- 80 VIIs 
Vilas sand, rolling. ___.-----2---. eee 17 Vis. 
Minor soils_-_...-._-_.--2 2 eee Be ewe oose 


Hiawatha loamy sand, rolling, has the same profile 
characteristics as the undulating phase, which is described 
under the Hiawatha-Vilas association, undulating. The 
stronger slopes have not produced any noticeable change 
in this rolling soil. 


Figure 12.—Second growth, largely aspen, on Hiawatha-Vilas as- 
sociation, undulating. 


Vilas sand, rolling, has the same profile characteristics 
as the undulating phase, which is described under the 
Vilas-Omega association, undulating. This soil differs 
from the Hiawatha soil in texture of the surface soil and 
in degree of development of the Podzol type of profile. 

The principal minor soil is Orienta loamy sand, rolling. 
Tt has a profile similar to that of the Hiawatha soil but 
differs mainly in its somewhat restricted drainage and in 
having an underlying clay substratum at depths of about 
3 to 4 feet. Orienta loamy sand, rolling, is similar to the 
Orienta soil described under the Orienta-Bibon associa- 
tion, undulating. 


Usr anp ManacrMent 


The soils of this association are poorly suited to crops 
or pasture because of low capacity to hold moisture that 
plants can use, low fertility, and strong acidity. Small 
areas of the soils of this association may be used for vege- 
tables or special crops if they are limed, heavily ferti- 
lized, and irrigated. It is not probable, however, that any 
large areas will be farmed soon. Forestry and recreation 
seem to be the most suitable uses. 

Hiawatha-Vilas association, hilly and steep (Hc}.— 
The soils of this association occur in some of the most 
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rugged parts of the morainic and pitted outwash upland 
that forms the backbone of the Bayfield peninsula. The 
slopes range from 15 to 50 percent or more, 


CoMPONENT SOILS 
Percentage of 


association Capability 

Soil acreage classification 
Hiawatha loamy sand, hilly and steep___-- 75 VIIs 
Vilas sand, hilly and steep...------------ 25 Vis 


Hiawatha loamy sand, hilly and steep, has developed 
from reddish-brown acid sand to loamy sand. It has the 
distinct horizons of the Hiawatha soils. On the steep 
slopes of the Hiawatha soil in this association, however, 
the horizons have a greater range in thickness because of 
soil creep and local erosion. 

Vilas sand, hilly and steep, has developed from red- 
dish-brown acid sand. In texture, this soil differs from 
the Hiawatha soil of this association. It also lacks well- 
marked horizons. 


Usr ann ManaceMENt 


The soils of this association are not suited to crops be- 
cause of the hilly and steep topography, low capacity to 
hold available moisture, acidity, and low fertility. The 
main uses are for forestry and for recreation (fig. 13). 
The cover is mostly white birch, aspen, hard maple, pin 
cherry, and scrub oak, except where red or Scotch pine 
is planted. Rugged topography makes it difficult to har- 
vest timber. 

Hiawatha-Vilas very stony association, undulating 
(Hd).—The soils of this association are similar to the non- 
stony phases of the Hiawatha-Vilas association. The main 
difference 1s in the amount of stone. 


CoMPONENT SOILs 
Percentage of 


association Capability 
Soil acreage classification 
Hiawatha very stony loamy sand, undu- 
latinges 2i.2¢ sock bowece neces oecsbes 75 VIIs 
Hiawatha loamy sand, undulating. _.-.--- 5 IVs 
Vilas very stony sand, undulating_.—_-_ 18 VIIs 
Minor soils. _..-- Patistes delve 2 een e le anata Qe) Bits cee ee Be 


Hiawatha very stony loamy sand, undulating, is similar 
to Hiawatha loamy sand, undulating, except for the 
amount of stone. The Hiawatha soils have developed on 
reddish-brown, acid, loose sand or loamy sand glacial till. 
Their distinct soil horizons make them representative 
Podazols. 

Hiawatha loamy sand, undulating, is described under 
the Hiawatha-Vilas association, undulating. 

Vilas very stony sand, undulating, lacks the marked 
soil layers of the Hiawatha soils. ‘This soil is similar to 


Figure 13.—Aspen, white birch, red pine, and jack pine on Hia- 
watha-Vilas association, hilly and steep. 


the Vilas soil described under the Vilas-Omega associa- 
tion, undulating, but contains a larger amount of stone. 

The principal minor soil is Orienta loamy sand, un- 
dulating. It is a moderately well drained soil with 
marked soil horizons. Red clay underlies the loamy sand 
at depths of about 3 to 4 feet. A profile of this soil is 
described under the Orienta-Bibon association, ‘undu- 
lating. 

Use anp MANAGEMENT 


This association is not suited to crops because of the 
quantity of stone, the low capacity of the soils to hold 
available moisture, and the low fertility of the two dom- 
inant members. The main uses are for forestry and for 
recreation. Small areas, if heavily fertilized, limed, and 
irrigated, may be cleared and used for vegetables and 
small fruits. 

Although stones do not interfere with timber produc- 
tion, they do hinder the planting of trees and the build- 
ing of roads. Estimated yields of aspen and conifers are 
about the same for the stony soils. as for the nonstony 
ones. Common trees at the time of this survey were as- 
pen, white birch, hard maple, pin cherry, and a few oaks, 
Since then, pine has been planted in areas in the Chequa- 
megon National Forest. 

Hiawatha-Vilas very stony association, rolling 
(He)—The soils of this association occur in most of the 
rolling morainic country in the northern part of the 
county. Slopes range from about 8 to 15 percent. Many 
areas lie between areas of the hilly and steep and the un- 
dulating Hiawatha-Vilas very stony associations. 


ComPoNneENT SOILS 


Percentage of 


association Capability 


Soié acreage classification 
Hiawatha very stony loamy sand, rolling. - 70 VIIs 
Hiawatha loamy sand, rolling--._.------- 10 VIls 
Vilas very stony sand, rolling- - 13 VIIs 
Vilas sand, rolling. -__----.------ 5 Vils 
Minor soils_--.--------- se ee ae iid 2e 2 sd te eee SG 


Hiawatha very stony loamy sand, rolling, has devel- 
oped from loose loamy sand and sandy glacial till. A pro- 
file description of a Hiawatha soil is given under the Hia- 
watha-Vilas association, undulating. 

Except in slope, Hiawatha loamy sand, rolling, is sum- 
ilar to the undulating phase of Hiawatha loamy sand 
described under the Fliawatha-Vilas association, undu- 
lating. 

Vilas very stony sand, rolling, has developed from loose 
sand. It has less distinctive horizons than the Hiawatha 
soils. A profile description of a Vilas soil is given under 
the Vilas-Omega association, undulating. 

Except in slope, Vilas sand, rolling, is similar to the 
Vilas soil described under the Vilas-Omega association, 
undulating. 

Orienta loamy sand, undulating, is the principal minor 
soil. It has a profile similar to that of the Hiawatha 
soils but differs mainly in having a clay substratum at 
depths of 3 to 4 feet. As a result of this substratum, it 
is only moderately well drained. This soil is described 
under the Orienta-Bibon association, undulating. 


Usn and MAanaceMENT 


The soils of this association are unsuitable for common 
crops because of unfavorable relief, low fertility, acidity, 
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and low capacity to hold available moisture. In addition, 
the two most extensive soils are stony. Some areas that 
have been cleared for small fruits are subject to. severe 
erosion of the loose sand. Small local areas may be 
cleared and used for garden vegetables and small fruits 
if they are heavily fertilized, limed, and irrigated. 

The soils are poorly suited to all uses except forestry or 
recreation, Stones and topography may hinder the plant- 
ing and harvesting of timber and the building of roads. 
They do not greatly affect the yields of timber, however. 
At the time of the survey, young stands of aspen, white 
birch, hard maple, pin cherry, and a few oaks were com- 
mon. These have grown under improved fire protection. 
Pine has been planted on some areas in the national 
forest. 

Hiawatha-Vilas very stony association, hilly and 
steep (Hf}—The principal areas of this association are 
located on the rough ‘country between the towns of Bay- 
field and Cornucopia. They occupy ridges and hills sev- 
eval hundred feet above Lake Superior. Slopes range 
from about 15 to 50 percent or more. 


CoMPONENT SOILS 


Percentage of 


association Capability 


Soil acreage classification 
Hiawatha very stony loamy sand, hilly and 
SlCCPaesvecceddoteue seed Soe ee os 70 VIIs 
Hiawatha loamy sand, hilly and steep____- 5 VITs 
Vilas very stony sand, hilly and steep_____ 20 VIIs 
Vilas sand, hilly and steep_--..-.---:---- 5 Vis 


Hiawatha very stony loamy sand, hilly and steep, has 
developed from reddish-brown acid loamy sand and sand. 
Tt shows the distinct horizons of a Podzol. (Podzols 
have commonly developed on medium- and light-textured 
materials under moist forests of the northern Great Lakes 
States.) On these very stony, hilly and steep slopes, there 
is more range in thickness of the individual horizons and 
of the complete profile than there is in the less stony and 
less steep Hiawatha soils. Creep of soil material and 
local erosion are largely responsible for the differences. 

Hiawatha loamy sand, hilly and steep, is similar to 
Hiawatha very stony loamy sand, hilly and steep. It is 
also similar to the Hiawatha soil described under the Fia- 
watha-Vilas association, undulating. 

Vilas very stony sand, hilly and steep, has developed 
from the same kind of materials as the Hiawatha soils. 
Vilas soils lack the distinct layers, however, of the Hia- 
watha soils and occupy drier sites. 

Vilas sand, hilly and steep, is similar to Vilas very 
stony sand, hilly and steep. Both are similar to the Vilas 
soil described in the profile under the Vilas-Omega, asso- 
ciation, undulating. 


Uss anp Managemen 


The soils of this association are unsuitable for crops 
and pasture because of hilly and steep topography, stones, 
low fertility, acidity, and low capacity to hold available 
moisture. 

Forestry and recreation are apparently the best uses. 
These soils, however, are not on Lake Superior or near 
any lakes or large streams. The topography and: stones 
hinder to some extent the planting and harvesting of 
timber. Yields show that the soils are more suited to 
conifers than to aspen or hardwoods. 


Kinross association (Ka)—The soils of this association 
occupy poorly to very poorly drained flats or depressions 
in the sandy outwash plains, sandy lake plain, or sandy 
upland. Most areas of the association range from 5 to 
40 acres in size. 


CoMPoNENT SOILs 


Percentage of 


association Capabilily 
Soil acreage classification 
Kinross sand_..__--.-222 22 70 Vw 
Kinross loamy sand___..-_222-_2-.-- eee 20 Vw 
Saugatuck sand....._..----_-_-_--__-_e 5 Vw 
Minor‘soilsi. 2.22) oe donc cet oe cee koe Dr. > staeyartate cy 


Kinross sand is a poorly to very poorly drained acid 
sand. The upper horizon is a black or nearly black mat 
of peat. The mat overlies gray sand mottled with brown 
or yellowish brown. A description of the profile follows: 

4 to 0 inches, mat of black or nearly black peat. 

0 to 12 inches, pinkish-white or light-gray sand mottled with 
strong brown and yellowish brown; mottles are few, fine, 
and distinct; loose consistence; very strongly acid to 
strongly acid. 

12 to 28 inches, light-gray sand mottled with strong brown; 
mottles are common, medium, and distinct; loose consist- 
ence; very strongly acid to strongly acid. 

28 inches +, light-gray to gray sand mottled with yellowish 
brown; mottles are common, coarse, and distinct; very 
strongly acid to strongly acid. 

The surface layer (Ajo) ranges from 2 to 12 inches in 
thickness. In places a thin, very dark gray or very dark 
brown mineral layer occurs below the surface mat of peat 
and the underlying light-gray layer. The number and 
size of the mottles vary. The texture ranges from sand 
to loamy sand. 

Kinross loamy sand, except for texture of the surface 
soil, is similar to Kinross sand. 

Saugatuck sand has the same texture and drainage as 
Kinross sand. It differs in having a cemented, dark- 
brown. layer at depths between 15 and 20 inches. This 
soil is described under the Saugatuck association. 

The principal minor soil has a sandy loam surface but 
is otherwise similar to Kinross loamy sand. 


Use anp ManacremEent 


The Kinross association is small in extent and is .of 
little importance for agriculture. Some areas are in for- 
est, generally willow, alder, aspen, black spruce, and ash. 
The rest have a cover of grass, rushes, sedges, brush, and 
small trees. 

Improvement of these soils for crops and pasture is not 
practical because of the acidity and low fertility of the 
soils and the engineering problems in drainage. Marsh 
hay and coarse pasture roughage may be harvested from 
some areas, 

Lake beaches (la)._-This miscellaneous land type con- 
sists of sand dunes and beaches of former lakes. It has 
not developed a noticeable soil profile. Only small areas 
are mapped, mostly near the towns of Port Wing and 
Cornucopia. Little use is made of these areas, either for 
agriculture or for forestry. The scanty forest cover is 
aspen, white birch, red maple, pin cherry, and a few red 
and white pines. 

Made land (Ma).—This miscellaneous land type occurs 
in lower areas near the towns of Washburn, Bayfield, and 
Port Wing. It consists of areas where sawdust-and other 
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sawmill refuse were used as fill before docks and railroad 
yards were built. 

Marsh (Mb).—In this county, the marsh consists of wet 
and flooded areas that are mostly covered with grass, cat- 
tails, rushes, and other water plants. The principal marsh 
area is near Chequamegon Bay at the mouth of Whittle- 
sey Creek. A smaller area is at the mouth of the Sioux 
River. These areas are essentially red or reddish-brown, 
mixed silty clay, clay loam, and loam sediments. They 
are always wet and have standing water much of the 
time. This land type is a habitat for water-loving plants 
and birds. 

Munising association, undulating (Mc)—The prin- 
cipal areas occur in Mason and Delta Townships north- 
west of the town of Mason. They ave on low undulating 
uplands of glacial till that are slightly above the adjacent 
lake plain. Slopes range from about 3 to 8 percent. 

In places, the Munising soils adjoin the Gogebic, Vilas, 
and other soils of the uplands, The Orienta and Onto- 
nagon soils are on the adjacent lake plain. 


Component Soins 
Percentage of 


association Capability 
Soil acreage classification 
Munising sandy loam, undulating-------- 77 IIe 
Munising sandy loam, nearly level__------ 5 Ile 
Orienta sandy loam, undulating..------.- 10 IlTe 
Hiawatha loamy sand, undulating-------- 5 IVs 
Minorsoils. 222252253 ssecu sce ele boee’ B* “oie eelee oy 


Munising sandy loam, undulating, has upper horizons 
that correspond in a general way to those of Gogebic 
sandy loam, undulating, and Cloquet sandy loam, undu- 
lating. (Described in the Gogebic-Cloquet association, 
undulating, and the Cloquet-Hiawatha association, undu- 
lating.) One marked feature in the Munising soil is a 
hardpan (fragipan) of loamy sand at depths of 2 to 3 
feet. There is considerable variation, however, in_the 
depth to the hardpan as well as in its thickness. This 
hardpan layer is thicker, harder, and generally sandier 
than in the Gogebic soils. Surface drainage is good, but 
the hardpan layer restricts the downward movement of 
water. <A profile description of Munising sandy loam, un- 
dulating; follows: 

1 to O inch, nearly black, partially decomposed leaf litter. 

0 to % inch, dark-gray, fluffy sandy loam; contains many 
fine roots; medium crumb or granular structure. 

% to 5 inches, dark reddish-gray light sandy loam; rather 
coarse sand grains that have noticeable coherence. 

5 to 20 inches, reddish-brown to dark-brown sandy loam; 
moderate, medium crumbs or granules and a few, weakly 
cemented lumps. 

20 to 22 inches, brown sandy loam to loam. 

22 to 86 inches, reddish-brown to light reddish-brown sand; 
cemented and brittle; crushes to loose single grains; when 
dry, the material rings when struck with a spade and is 
essentially impenetrable. 

86 inches +, pink, heavy sandy loam to sandy clay loam till; 
rather compact in spots; contains small masses of red clay. 

Munising sandy loam, nearly level, has a profile similar 
to that of Munising sandy loam, undulating. 

Orienta sandy loam, undulating, is somewhat similar 
to the Munising soils in the upper part of the profile, but 
it lacks the hardpan layer. Also, larger and more strongly 
cemented lumps (ortstein) are common in the reddish- 
brown to dark-brown upper layer. <A floor of red clay oc- 


curs at depths of 3 to 4 feet. A profile of Orienta sandy 


loam, rolling, is described under the Orienta association, 
rolling. 

Hiawatha loamy sand, undulating, has coarser texture 
than Munising sandy loam, undulating, and lacks the 
hardpan layer. A profile of this soil is described under 
the Hiawatha-Vilas association, undulating. 

One of the minor soils is Gogebic sandy loam, undulat- 
ing. It differs primarily from Munising sandy loam in 
having a thinner and less dense hardpan. Gogebic sandy 
loam, undulating, is described under the Gogebic-Cloquet 
association, undulating. 


Use ann ManacemMent 


The Munising soils will produce some shallow-rooted 
crops; the open nature of the upper: profile makes these 
soils well suited to potatoes, vegetables, oats, hay, and 
pasture. Crops with deeper roots, however, such as al- 


‘falfa and corn, are restricted by the hardpan layer. Be- 


cause of acidity and rather low fertility, the Munising 
soils need to be limed and fertilized in amounts deter- 
mined by soil tests. Probably two-thirds of the total 
area of the association has been cleared and is used for 
general farming and dairying. 

The original forest of white pine and mixed hardwoods 
has been removed. The present cover, where not cleared, 
is a second growth of aspen, white birch, balsam fir, hard 
and soft maples, and black and red oaks. 

Munising very stony association, undulating (Md).— 
This association occurs mostly north and west of the town 
of Mason, in the same general area as the Munising asso- 
ciation, undulating. It differs from the Munising asso- 
ciation, undulating, mainly in being more stony. 


COMPONENT SOILS 
Percentage of 


association Capability 
Soil acreage classification 
Munising very stony sandy loam, undu- 
lating sso eet eae se Stee 80 Vie 
Munising sandy loam, undulating_..----- 10 IIe 
Orienta sandy loam, undulating. .-_------ 5 ITTe 
Minor'soilss.ss22¢ spices ctesecuesoues 5. - ghiecgese dee 


Munising very stony; sandy loam, undulating, has a 
large amount of stone on. the surface and in the profile. 
It is otherwise similar to Munising sandy loam, undu- 
lating. 

Munising sandy loam, undulating, is described under 
the Munising association, undulating. 

Orienta sandy loam, undulating, lacks the hardpan 
layer of the Munising soils. It also differs in having red 
clay at a depth of 8 to 4 feet. An Orienta sandy loam is 
described under the Orienta-Ogemaw association, nearly 
level. 

Included among the minor soils are Hiawatha very 
stony loamy sand, undulating, and Gogebic very stony 
sandy loam, undulating. These are described respectively 
under the Hiawatha-Vilas association, undulating, and 
the Gogebic-Cloquet association, undulating. 


Usr AND MANAGEMENT 


Clearing of stones is not practical on this association. 
Nearly all of it is used for woodlots or pasture. The tim- 
ber cover is aspen, white birch, balsam fir, hard and soft 
maples, and black and red oaks. The small acreage of 
Munising sandy loam, undulating, is used for crops. In 
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places this soil has resulted from clearing stones from the 
very stony Munising sandy loam. 

Omega-Vilas association, nearly level (Oa).—Most of 
this association occurs on the nearly level sand plain of 
Barnes Township and Hughes Township. Less extensive 
tracts are west and northwest of the village of Iron 
River. 

Jack pine is the dominant tree. Sweetfern covers the 
ground im some large open areas. Scrub oak is common 
in places or is interspersed with stands of jack and red 
pines. Only a few aspen, white birch, or white pine oc- 
cur. Some areas are included in the Chequamegon Na- 
tional Forest and have been planted mainly to red pine. 


CoMPONENT SOILS 


Percentage of 


association Capability 

Soil acreage classification 
Omega sand, nearly level__....-.-_------ 85 Vils 
Vilas sand, nearly level_--.-----..-.----- 15 VIIs 


Omega sand, nearly level, occurs over stratified sand 
beds that have some gravel. From the surface of the soil 
downward, there is little change in color or texture. The 
little horizon development may be partially the result of 
recurring forest fires. Omega sand, nearly level, has a 
profile as follows: 


1 to 0 inch, fluffy mat of organic matter that is very dark 
brown when moist; pieces of charcoal and sand particles 
are common, especially if sand has blown from nearby 
exposed subsoils. 

0 to 1 inch, loose, pinkish-gray to brown sand; single grains 
range in color from nearly white or colorless to brown and 
reddish brown; the overall color is pinkish gray to brown; 
contains many fine roots. 

1 to 5 inches, brown to dark reddish-brown very friable to 
loose sand to almost loamy sand; very strongly acid. 

5 to 15 inches, strong-brown to dark reddish-brown sand; 
strongly acid; generally loose; in places breaks to weakly 
coherent blocks that crumble very easily; sand particles 
are coated with fine material. 

15 to 22 inches, yellowish-red to reddish-brown sand; sand 
grains are coated but less than in horizon above; slightly 
eoherent in places, and very friable lumps are dug out; 
scattered small pieces of gravel consisting of quartz, red 
sandstone, and dark-colored minerals. : 

22 to 30 inches, yellowish-red, clean sand; medium acid; nu- 
merous dark- and light-colored grains and fine gravel that 
contrast with the yellowish-red background ; loose and single 
grain. 

30 inches +, little change from layer above except for slight 
change in color and size of the sand grains; color when 
soil is dry approaches reddish yellow; sand is finer than in 
layer above; no small pieces of gravel; material extends to 
undetermined depth. 


Vilas sand, nearly level, has the characteristic Podzol 
horizons, which are.more marked than in the Omega soils. 
The soil materials, generally, are slightly less assorted. 
This may explain why this soil is less droughty. The ma- 
jority of Vilas soils are on the uplands, and the Omega 
are on the outwash plains. The profile of Vilas sand, 
nearly level, is similar to that described under the Vilas- 
Omega association, undulating. 


Use and MANAGEMENT 


Only a small part of this association has been used for 
crops or pasture. Although areas are nearly level, free of 
stone, and easy to clear and till, they have low fertility 
and low capacity to hold available moisture. Yields of 
common crops are low. 


The principal crops are potatoes, oats, rye, buckwheat, 
and clover. When clover or alfalfa are seeded with a 
grain crop, the available moisture is not sufficient to give 
the young plants a good start. Clover or alfalfa are best 
seeded alone or with a very light nurse crop. This nurse 
crop may be clipped when less than a foot high and left 
as a mulch, or it may be cut later as a hay crop. The 
first crop of clover can be used for hay, and the late sum- 
mer crop can be plowed under for green manure. Supple- 
mental irrigation and use of lime, phosphate, and potash 
are needed to produce good yields. The amounts of lime 
and fertilizer should be determined by soil tests. 

Most farms that started on this association have been 
abandoned. Production was too low because of the diffi- 
culty of maintaining soil fertility and available moisture. 
Individual farm resources will determine whether some 
tracts should be farmed. The best use, generally, is for 
pine trees. 

Omega-Vilas association, undulating (Ob).—The soils 
of this extensive association occur on sand plains in the 
townships of Barnes, Hughes, Delta, Iron River, and 
Tripp. The slopes range from about 3 to 8 percent. Ex- 
cept for slopes, this association is similar to the Omega- 
Vilas association, nearly level. 


COMPONENT SOILS 
Percentage of 


association Capability 

Soil acreage classification 
Omega sand, undulating._.--.----------- 75 Vils 
Vilas sand, undulating___-.------.------ 20 VIIs 
Vilas fine sand, undulating_--..---------- 5 Vis 


Omega sand, undulating, differs little in the profile 
from the surface downward. This soil is similar to the 
nearly level phase described under the Omega-Vilas asso- 
ciation, nearly level. 

Vilas sand, undulating, is described under the Vilas- 
Omega association, undulating. It differs from the Omega 
soil in having more definite soil horizons. This horizon 
development is that characteristic of Podzols. 

Vilas fine sand, undulating, cccurs in a few areas west 
and southwest of the village of Iron River. The billowy 
relief indicates that the fine sand texture is the result of 
wind action. The growth of bracken fern instead of 
sweet fern is evidence that this soil has more moisture 
than the other soils of the association. 


Usz AND MANAGEMENT 


A smaller proportion of this association has been 
cleared for farming than that of the nearly level soils 
of the Omega-Vilas association. The same statements 
apply concerning use and management. The disadvan- 
tages for using these soils for farm crops are increased 
slopes, low fertility, acidity, and low capacity to hold 
available moisture. Since the Chequamegon National 
Forest was established, a considerable acreage has been 
planted to red pine. This is apparently the best use. 

Ontonagon association, rolling (Oc).—The soils of this 
association, mostly of the Ontonagon series, occur on the 
lake plain. AJl members are underlain by red clay, but 
the texture of the surface soil varies. Most slopes range 
from 8 to 15 percent. There are, however, some included 


‘steep areas along some of the drainage courses and some 


nearly level areas on the crest of low divides. 
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The areas of this association commonly occur as small 
narrow belts along the upper courses of streams that lead 
to Lake Superior or Chequamegon Bay. Some are be- 
tween bodies of Steep land, Ontonagon materials, and 
soils of the Ontonagon-Pickford association, undulating. 


ComMPoONENT SOILS 


Percentage of 


association Capability 
Soil acreage classification 
Ontonagon clay loam, rolling..--_-.------ 60 Ile 
Ontonagon clay, rolling. ______.-__-_._.- 20 IlTe 
Ontonagon silt loam, rolling..-..-.------ 10 IITe 
Minor soils___-..-.--.----------------- LO® Asdewceeetes 


Ontonagon soils have developed on fine-textured sed- 
iments from former glacial lakes that were larger than 
Lake Superior. Red or reddish-brown clay is the dom- 
inant material of the lake plain and the Ontonagon soils. 
The uppermost layer is generally a silt loam, which prob- 
ably resulted from (1) the removal of fine clay from the 
surface downward as a part of the soil-forming process, 
and (2) the deposition of silt ‘and very fine sand as the 
lake waters retreated. 

The thickness of the silt loam layer ranges from 0 to 
about 10 inches. Surface texture based on a depth of 6 
inches, therefore, varies. The range is from clay and 
silty clay through silty clay loam and clay loam to silt 
loam. In this survey, clay loam, clay, and silt loam are 
recognized. Locally these soils ave called clays. 

Ontonagon clay loam, rolling, has a profile (fig. 14) as 
follows: 


% to % inch, thin layer of loose litter of twigs, leaves, and 
bracken fern, 

% to 0 inch, mat of partially decomposed leaves permeated 
with fungi mycelia. 

0 to 2 inches, dark-gray, coarse, granular silt loam; many 
fine rootlets; this horizon varies in thickness and in places 
is missing; the variation is possibly caused by past fires, 
erosion, and spread of grass into wooded areas. 

2 to 6 inches, pinkish-gray to dark reddish-gray clay loam to 
clay; variable in thickness; occurs as thin plates in place 
but breaks to medium and coarse, subangular blocks that 
have numerous fine vesicules. 

6 to 10 inches, transitional layer of reddish-brown clay or 
silty clay; moderate to strong, medium, subangular blocky 
structure; surfaces of aggregates are gray with siliceous 
material. 

10 to 22 inches, dark reddish-brown to reddish-brown clay 
to silty clay; breaks to coarse blocks somewhat irregular in 
size and shape; fine rootlets occur along the cracks, 

22 to 31 inches, essentially the same as horizon above; breaks 
to slightly larger blocks, some of which approximate 1 inch 
in diameter; a few, small, dark rock particles. 

81 inches +, same material as horizon above except for flecks 
of calcium carbonate. 


Ontonagon clay, rolling, has a profile similar to that 
of Ontonagon clay loam, rolling. The main difference 
is that clay is within 2 inches of the surface of the soil. 
In cultivated fields, the clay texture is at the surface. 
Fallen trees and local erosion may be contributing factors. 

Ontonagon silt loam, rolling, has a profile similar to 
that of Ontonagon clay loam, rolling. It differs mainly 
im that the silt loam surface layer is 6 inches or more thick 
and, as a result, the pinkish-gray layer is also silt loam. 

Included in this association are small areas of soils 
other than those listed. Among these are Ontonagon 


clay loam, undulating, Orienta sandy loam, rolling, and 


& 


Figure 14,—Profile of Ontonagon clay loam. 


Superior loam, rolling. In addition, a number of deep 
ravines with steep walls cross the lake plain and form a 
part of this association. 

Ontonagon clay loam, undulating, is similar to Ontona- 
gon clay loam, rolling, except for relief. ; 

Orienta sandy loam, rolling, has marked Podzol horti- 
zons that are underlain by red clay at. depths of about 3 
to 4 feet. A profile of this soil 1s described under the 
Orienta association, rolling. This soil generally occurs 
on the higher areas of this association. 

Superior loam, rolling, is intermediate in characteris- 
tics between the Ontonagon and Orienta soils. It has up- 
per horizons of loam texture and red clay within depths 
of 18 to 24 inches. This soil generally occurs on the 
higher aveas of this association. It is similar to the Su- 
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perior soil described under the Superior association, 
nearly level. 


User ann MANAGEMENT 


The dominant soils of this association have rolling re- 
lief, fine texture, and slow permeability, and runoff is 
fairly rapid. Erosion is therefore a hazard, particularly 
if the soil is cleanly cultivated. ; 

Practices for the control of erosion are the use of strip- 
cropping, terraces, grassed waterways, and dams with 
drop inlets. 

The principal use of this association is for pasture. 
Most of the areas are rather small.. In most instances 
they adjoin nearly level Ontonagon and Pickford soils, 
which are more suitable for crops. 

Another use for these soils is a 4- ov 5-year cropping 
system of corn, oats, and 2 years of alfalfa or clover hay 
meadow or 2 or 3 years of hay and pasture. 

Recommendations for suitable amounts of fertilizer, 
lime, and seed to be used on these soils can be obtained 
from the county agricultural agent, the agricultural ex- 
periment station, or local representatives of the Soil Con- 
servation Service. 

Ontonagon-Pickford association, nearly level (Od).— 
The areas of this extensive association occur in the lake 
plain, principally in the townships of Orienta, Oulu, 
Barksdale, Mason, Kelly, and Eileen. Slopes range from 
0 to 3 percent, but the surface has marked microrelief of 
low swells and swales. 


CoMPoNnENT SoILs 


Percentage of 


association Capability 
Soil acreage classification 
Ontonagon clay loam, nearly level________ 45 IIw 
Ontonagon clay, nearly level...._________ 15 IIIw 
Ontonagon silt loam, nearly level_.....___ 10 TTe 
Pickford silty clay.-.-..---.-.-_-- 2-2 Le 20 IVw 
Minor soils__--.-_--..- 22 eee 10 


Ontonagon soils have developed on fine-textured sed- 
iments of former glacial lakes. Red or reddish-brown 
clay is the dominant material. The upper layer is gen- 
erally a silt loam, which probably resulted from (1) the 
removal of fine clay from the surface downward as a part 
of the soil-forming process, and (2) the deposition of silt 
and very fine sand along the shores as the lake waters 
receded. 

Since the thickness of the silt loam layer ranges from 
almost nothing to about 10 inches, the surface texture, 
based on a depth of 6 inches, also varies. These textures 
range from clay and silty clay through silty clay loam 
and clay loam to silt loam. In this survey, clay loam, 
clay, and silt loam are recognized. Locally these soils 
are called clays. 

Ontonagon clay loam, nearly level, except for relief, is 
similar to Ontonagon clay loam, rolling, which is de- 
scribed under the Ontonagon association, rolling. 

Ontonagon clay, nearly level, except for relief, is sim- 
ilar to Ontonagon clay, rolling, of the Ontonagon associa- 
tion, rolling. 

Ontonagon silt loam, nearly level, is similar to Ontona- 
gon silt loam, rolling, of the Ontonagon association, roll- 
ing. It differs mainly in relief. 

Pickford silty clay is a poorly drained soil with a thin, 
moderately dark surface layer. A relatively unmottled 


red silty clay underlayer occurs at about 12 to 16 inches. 
Between the moderately dark surface layer and the red 
clay layer is a layer that is gray in the upper part to 
reddish brown in the lower part. Pickford silty clay is 
described under the Pickford-Bergland association. 

The minor soils consist largely of three related soils 
that differ from the Ontonagon and Pickford soils in 
some important characteristic, such as drainage or tex- 
ture. One soil is intermediate between the Ontonagon 
and Pickford in color and drainage. One is a very poorly 
drained, dark soil of silty clay texture. It is Bergland 
silty clay and is described under the Pickford-Bergland 
association. The third is Superior loam, nearly level. It 
consists of loam material that is underlain by red clay at 
depths of 18 to 24 inches. The upper soil layers are char- 
acteristic of a Podzol. A profile of Superior loam, nearly 
level, is described under the Superior association, nearly 
level. 

Usz anp Manacemun 


This association includes soils that are well suited to 
agriculture. Much of the total acreage has been cleared 
and is used for dairy farming. A high percentage, how- 
ever, is still in cutover forest, especially in Orienta 
Township. 

The souls range from moderately well drained to very 
poorly drained. The moderately well drained soils, such 
as Ontonagon and Superior, dominate the association ; 
however, the small areas of poorly drained and very 
poorly drained soils throughout the association cause man- 
agement problems. Surface drainage on these areas is 
slow because of the nearly level relief. Internal drainage 
is slow because of the underlying clay. 

Good management must include drainage. Surface wa- 
ter should be drained, if possible, especially from winter 
grain and legume seedings. Leveling of the land may be 
necessary. Small ditches made by plowing will in many 
places drain water from the very poorly drained and 
poorly drained areas of Bergland and Pickford soils. 
The fields are generally plowed in strips separated by 
dead furrows to help drain surface water. Where eco- 
nomically feasible, tile drains can be used. 

Organic matter will improve the tilth of these fine-tex- 
tured soils. The use of stable manure and the growing of 
alfalfa and clover in fairly long cropping systems are 
helpful. Fall plowing also benefits the soils and appar- 
ently does not increase erosion on the nearly level areas. 

The soils of this association, when properly managed, 
give satisfactory yields of clover, mixed hay, oats, and 
pasture grass. They are not so well suited to corn or po- 
tatoes as the lighter textured soils. The fertility and the 
exchangeable bases are higher than in soils of other asso- 
ciations, but phosphate and potash should be used to in- 
crease yields. Needed amounts should be determined by 
soil tests. Lime is needed for the acid surface horizon, 
even though the lower horizons are calcareous. 

The original timber was mostly white pine. The stands 
contain some hard and soft maple, yellow birch, and hem- 
lock. Scattered growths of ash and alder were in the 
wetter areas. 

Clearing is difficult for the individual farmer. Some 
years ago, however, the county bought bulldozers for land 
clearing and rented them to farmers at a reasonable fee. 
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ik eas ERE th na et oa 


Figure 15.—Farmstead on Ontonazon Eichiort association, undu- 
ating. 


These fine-textured soils are more difficult to clear than 
the sandy soils, but they are relatively stone free. 

Ontonagon-Pickford association, undulating (Ce).— 
The soils of this association occur on the lake plain (fig. 
15) in the same parts of the county as the Ontonagon as- 
sociation, rolling, and the Ontonagon-Pickford associa- 
tion, nearly level. The relief is undulating to gently 
rolling. Nearly all slopes range from 8 to 8 percent. Run- 
off is more rapid than from soils of the Ontonagon-Pick- 
ford association, nearly level, and the hazard of erosion 
is increased. 


CoMPONENT SOILS 
Percentage of 


association Capability 
Soil acreage classification 
Ontonagon clay loam, undulating.-------- 45 ITe 
Ontonagon clay, undulating_...----.-~---- 20 IlTe 
Ontonagon silt loam, undulating.--....--- 12 Ile 
Pickford silty clay_-..--.------.-------- 15 IVw 
Minor soils. .____----.----.------------ Go eee eek ee 


Ontonagon soils have developed on fine-textured. sedi- 
ments, dominantly red or reddish-brown clay, from for- 
mer glacial lakes larger than Lake Superior. The upper- 
most layer of these soils is generally a silt loam, which 
probably resulted from (1) the removal of fine clay from 
the surface downward as a part of the soil-forming proc- 
ess, and (2) the deposition of silt and very fine sand as 
the lake waters retreated. 

Since the silt Joam layer ranges from 0 to about 10 
inches in thickness, the texture of the surface soil based 
on a depth of 6 inches, also varies. The range is from clay 
and silty clay through silty clay loam and clay loam to 
silt loam. In this survey, clay loam, clay, and silt loam 
are recognized. Locally these soils are called clays. 

Ontonagon clay loam, undulating, is similar to Ontona- 
gon clay loam, rolling, described under the Ontonagon 
association, rolling, 

Ontonagon clay, undulating, has a profile similar to 
that of Ontonagon clay loam, undulating. It differs 
mainly in that clay is at or near the surface. of the soul. 

Ontonagon silt loam, undulating, is similar to Ontona- 
gon clay loam, rolling (described under the Ontonagon 
association, rolling). It differs, however, in that the silt 
loam is 6 inches or more thick, and the pinkish-gray layer 
is also silt loam. 

Pickford silty clay is a poorly drained associate of the 
Ontonagon soils. A profile of this soil is described under 
the Pickford-Bergland association. 

The minor soils are the same as those of the Ontonagon- 
Pickford association, nearly level, except that the un- 


dulating phase of Superior loam replaces the nearly level 
phase. 
Use anp ManaGemMEent 


This is the most important association in the county for 
agriculture because of its extent and its suitability for 
grass and hay for dairy farming (fig. 16). This asso- 
ciation needs less surface drainage and more erosion con- 
trol than the nearly level Ontonagon-Pickford association. 
Surface water, however, must be drained from lower 
areas, especially from areas planted to winter grain and 
legumes, 

The soils of this association have better yields of.winter 
grains and legumes than those of the Ontonagon-Pickford 
association, nearly Jevel, and have a larger acreage in 
alfalfa. Although management requirements differ on 
the two associations, problems of fertility, tilth, and clear- 
ing are similar. Fall plowing and spring thaws increase 
the hazard of erosion on this association. Practices for 
control of erosion are stripcropping, terracing, grassing 


G25 
of waterways, and building dams with drop inlets. Lime 


and fertilizer should be used according to needs deter- 
mined by soil tests. 

Orienta association, rolling (Of)—The areas of this 
association are mostly on higher parts of the lake plain. 


; i EPPA uritaasile As : : 
Figure 16—Pasture on Ontonagon-Pickford association, undulat- 
ing. 

The slopes range from about 8 to 18 percent. The soils are 
between the upland areas of the several Vilas-Omega as- 


sociations and the lower areas of the Ontonagon and the 
Ontonagon-Pickford associations. 


CoMPONENT SOILS 
Percentage of 


association Cupability 

Soit acreage classification 
Orienta sandy loam, rolling.--.--.------. 50 IITe 
Orienta fine sandy loam, rolling--.------- 30 ITle 
Orienta loamy sand, rolling-_-.---------- 10 IVe 
Bibon fine sand, rolling..._--------.----- 5 VIs 
Ogemaw sandy loam._..---------------- 5 IVw 


The Orienta soils are dominant in this association. 
They have developed the marked horizons of a Podzol in 
sandy materials. These materials are underlain by red- 
dish-brown or red clay at depths ranging from about 3 
to 5 or 6 feet. They range in texture from a loamy sand 
to a fine sandy loam. In general, the deeper the sand 
covering, the coarser the texture and the drier the upper 
part of the soil. Drainage is impeded by the underlying 
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clay, and the range is from moderately good to somewhat 
poor or imperfect. ' : 

A profile of Orienta sandy loam, rolling, when moist, 

is as follows: 

2 to O inches, loose litter of leaves and twigs over a dark- 
‘brown to nearly black mat of partially decomposed leaves. 

0 to % inch, sandy loam with salt-and-pepper appearance; 
high in humus. 

% to 6 inches, reddish-gray, loose sandy loam; abrupt, ir- 
regular lower boundary. 

6 to 14 inches, reddish-brown to dark reddish-brown sandy 
loam; irregularly and weakly cemented into coherent 
masses; wavy, gradual lower boundary. 

14 to 34 inches, reddish-brown, loose sandy loam. 

34 to 87 inches, transitional layer of reddish-brown sandy 
loam ; contains lenses and lumps of reddish-brown clay. 

37 inches +, reddish-brown_to pink clay; calcareous generally 
witbin 18 to 24 inches. 

Orienta fine sandy loam, rolling, has essentially the 
same profile as Orienta sandy loam, rolling. It differs 
mainly in having a fine sandy loam texture to a depth of 
about 30 inches. 

Orienta loamy sand, rolling, has a profile similar to that 

of Orienta sancly loam, rolling. . The texture is coarser, 
and the upper layers generally appear drier. The hori- 
zons are as marked, however, as those of the other Orienta 
soils. Orienta loamy sand, rolling, is similar to the 
Orienta soil described under the Orienta-Bibon associa- 
tion, undulating. 
_ Bibon fine sand, rolling, differs from the Orienta soils 
in the following ways: (1) The texture to the underlying 
clay is fine sand throughout, (2) the depth to the clay is 
generally greater—5 to 10 feet, and (8) the marked hori- 
zons of a well-developed Podzol are lacking. This soil is 
similar to the Bibon soil described under the Bibon- 
Orienta association, nearly level. 

Ogemaw sandy loam is a very poorly to imperfectly 
drained associate of the Orienta soils. It is wetter, is 
shallower to the underlying red clay, and has a thicker 
dark surface layer than the Orienta soils. Ogemaw sandy 
loam is described under the Orienta-Ogemaw association, 
nearly level. 

Usr anp ManaceMENt 


All of the areas of this association were. in cutover 
forest at the time of the survey. The soils are poorly 
‘Suited to crops or pasture because of the sandy surface 
soil and the rolling topography. 

The Orienta soils are more suitable for grass than the 
Omega, Vilas, or Bibon soils. They are less suitable, 
however, than the Ontonagon, Superior, Munising, or 
Gogebic soils. 

The fairly loose sand over the clay increases the hazard 
of erosion if the soils are cleared and planted to fruit 
trees and small fruits. The restricted drainage caused 
by the underlying clay layer limits the growing of apples 
and cherries. 

The best use for these soils is probably for timber— 
mixed hardwoods and pine. Aspen, white birch, and red 
maple are common, except in areas of the Chequamegon 
National Forest that were replanted to pine. 

Orienta-Bibon association, undulating (Og).—This is 
the least extensive of the four major Orienta associations. 
The tracts are generally linear bodies between the upland 


Hiawatha-Vilas or Vilas-Omega associations and_ the 
Ontonagon, Superior, and Orienta soils of the lake plain. 
The slopes have a slightly wider range than those of the 
other undulating associations. They range from 8 to 10 
percent. 

The sand layer is from about 3 to 7 feet deep over clay. 
In’ places, the sandy material was apparently washed 
from higher adjacent areas and deposited on the clay of 
the Jake plain. Some areas of this association appear to 
be old beaches and shorelines. 


CoMPoNneEnNT SoILs 


Percentage of 


association. Capability 

Soil acreage classification 
Orienta loamy sand, undulating...__--._- 55 IVe 
Orienta sandy loam, undulating. __ a 5 Ile 
Bibon fine sand, undulating___..____- 35 IVs 
Hiawatha loamy sand, undulating. ..-..__ 5 IVs 


Orienta soils have the marked horizons of a Podzol. 
These horizons have developed in sandy materials, which 
overlie reddish-brown or red clay. This clay occurs at 
depths ranging from about 8 to 5 or 6 feet. The texture 
of the sandy cover ranges from loamy sand to fine sandy 
loam. Generally, where the sandy covering is deeper, the 
texture is coarser and the upper horizons are drier. Drain- 
age is impeded by the underlying clay, and the range is 
from moderately good to somewhat poor or imperfect. 

Profile of Orienta loamy sand, undulating, when moist: 


2 to 0 inches, loose litter of leaves and twigs over a dark- 
brown to nearly black mat of partially to fairly well de- 
composed leaves; many small pieces of charred wood that 
indicate previous burning. 

0 to % inch, loamy fine sand; salt-and-pepper appearance; 
fairly high in humus. 

% to 7 inches, reddish-gray to light-brown or light reddish- 
brown loose loamy sand; ranges in thickness from 4 to 10 
inches; long tongues penetrate 12 to 20 inches downward, 
and lower limit of layers is therefore very irregular; abrupt 
lower boundary. . 

7 to 15 inches, reddish-brown to dark reddish-brown loamy 
sand to sandy loam; irregularly and weakly cemented; 
roughly parallel to layer above and long tongues also ex- 
tend downward for corresponding depths. 

15 to 24 inches, yellowish-red to reddish-brown fine sand to 
loamy sand or fine sand; loose and structureless. 

24 to 44 inches, reddish-yellow to yellowish-red loose sand 
or fine sand. 

44 to 48 inches, transitional layer of light reddish-brown to 
reddish-brown loamy sand or fine sand; contains some 
lenses and lumps of pink and light reddish-brown clay; the 
amount of clay and the compaction increase with depth ; 
in places contains a few small pieces of gravel. 

48 inches +, pink to reddish-brown clay. 


Orienta sandy loam, undulating, has a profile similar 
to that of the Orienta-sandy loam described under the 
Orienta association, rolling. 

Bibon fine sand, undulating, differs from the Orienta 
soils. It has a fine sand texture, is generally deeper over 
clay, and lacks well-defined horizons. A Bibon fine sand 
is described under the Bibon-Orienta association, nearly 
level. 

Hiawatha loamy sand, undulating, is similar to the 
Orienta soils in the kind and sequence of soil horizons, 
but it lacks the clay substratum. <A profile of this soil is 
described under the Hiawatha-Vilas association, undu- 
lating. 
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Usr AND MANAGEMENT 


Nearly all areas of this association are in cutover forest. 
Two ateas bordering Siskiwit Lake in Bell Township are 
partly used for summer cabins. 

The best use for these soils apparently is for forests. 
The Orienta soils, however, will produce small fruits and 
vegetables under proper management. Such manage- 
ment should include the use of fertilizer and lime in 
amounts determined by soil tests and crop needs. Because 
of impaired drainage caused by the underlying clay, tree 
fruits do not do so well as small fruits. 

The sandy surface soil erodes easily where runoff is 
concentrated. Practices for control of erosion are there- 
fore needed on clean-cultivated areas. Supplemental ir- 
rigation may be profitable if the Orienta soils are used in- 
tensively for cash crops. 

The principal trees, except where conifers are planted, 
are aspen, white birch, red maple, balsam fir, and red pine. 

Orienta-Ogemaw association, nearly level (Oh).— 
Areas of this association occur on the smoother part of 
the lake plain, generally between the undulating and roll- 
ing Orienta associations and the lower Ontonagon asso- 
ciations. Some of the more extensive areas are north and 
west, of the village of Ivon River. 

Although the general relief is nearly level, the surface 
consists of low swells and shallow swales. Cradle knolls 
probably account for this microrelief. They are numer- 
ous in sandy soils that overlie a claypan or hardpan and 
are caused by trees that presumably fell because of re- 
stricted root development. 


Cosrronmnt Sorts 


Percentage of 


association Capability 

Soil acreage classification 
Orienta sandy loam, nearly level__-~-_--- 35 IlIw 
Orienta fine sandy loam, nearly level...._- 25 IlIw 
Orienta loamy sand, nearly level. ---.---- 10 IIIw 
Ogemaw sandy loam_.-.----------------- 20 IVw 
Ogemaw loamy sand_------------------- 10 IVw 


The Orienta soils have the marked horizons of a Pod- 
zol. These horizons have developed in sandy materials 
that overlie reddish-brown or red clay. This clay occurs 
at a depth ranging from about 3 to 5 or 6 feet. The tex- 
ture of the sandy cover ranges from loamy sand to dine 
sandy loam. Generally, where the sandy covering is 
deeper, the texture is coarser and the upper horizons are 
drier. Drainage is improved by the underlying clay and 
ranges from moderately good to somewhat poor or im- 
perfect. 

Orienta sandy loam, nearly level, has a profile similar 
to the one of the rolling phase described under the Ori- 
enta association, rolling. 

Orienta fine sandy loam, nearly level, is similar to Ori- 
enta sandy loam, nearly level. It differs in having fine 
sandy loam texture to a depth of 30 inches. 

Orienta loamy sand, nearly level, is similar to Orienta 
sandy loam, nearly level, but: the texture is coarser. It is 
also similar to the undulating phase described under the 
Orienta-Bibon association, undulating. 

Ogemaw soils occur on the wet depressions and flats. 
They are easily recognized by a black surface layer, which 
ranges from about 4 to 10 inches in thickness. They show 


the marked horizons of a Podzol. In Bayfield County, 
the Ogemaw soils are underlain by red clay at depths 
between 15 and 42 inches. The drainage ranges from very 
poor through poor to imperfect or somewhat poor. ‘The 
upper part of the profile is strongly acid, but the under- 
lying clay is calcareous. 

Ogemaw sandy loam has a profile as follows: 

0 to 7 inches, black sandy loam; high in organic matter; 
strongly acid. 

7 to 10 inches, light-gray to light brownish-gray loamy sand; 
very weak, fine, subangular blocky structure; strongly acid. 

10 to 18 inches, dark reddish-brown loamy sand to sandy 
loam; massive (structureless) ; strongly acid. 

18 to 22 inches, reddish-brown loamy sand; massive (struc- 
tureless) ; strongly cemented ortstein; strongly acid. 

22 to 28 inches, brown loamy sand; single grain (structure- 
less) ; medium to slightly acid. 

28 inches +, reddish-brown sandy clay that grades to clay 
within 2 inches or more; mottled with dark brown; strong 
to moderate blocky structure; calcareous. 

_ Ogemaw loamy sand is similar to Ogemaw sandy loam 


Tt differs mainly in texture. 


Usr ann ManaGEMEN'T 


This association is mostly in second-growth timber con- 
sisting of aspen, white birch, red maple, balsam fir, hem- 
lock, and some white and red pines. A. fair proportion 
has been cleared and is used for pasture, hay, smal! grain, 
and potatoes. Apple and cherry orchards, vegetables, 
and small fruits—mostly strawberries and raspberries— 
grow near Lake Superior and Chequamegon Bay, mostly 
in the vicinity of Bayfield. 

The Orienta soils, which dominate the association, are 
more suitable for smal] fruits and vegetables than for 
fruit trees, hay, small grain, and pasture. The underly- 
ing clay makes these soils less suitable for fruit trees than 
well-drained sotls. Although in some areas the surface 
of the soils appears to have enough gradient for drain- 
age, the upper boundary of the clay layer is irregular in 
places. In such areas water stands in the pockets formed 
by the clay layer and prevents the growth of tree roots. 
In dry seasons the trees are affected by drought because 
of the limited root zone. The sandy loam surface layer 
of the Orienta soils makes them less productive of grass 
than the nearby Ontonagon soils. 

The Ogemaw soils, which have a high water table in 
wet periods, are poorly suited to fruit trees. 

Management requirements on soils of this nearly level 
association include drainage and the use of lime, ferti- 
lizer, and organic matter. Control. of insects and plant 
diseases is also necessary, especially on vegetables and 
small fruits. Surface drainage is needed on the Ogemaw 
soils, and prevention of wind erosion on the sandy Ori- 
enta soils. 

Orienta-Ogemaw association, undulating (Ok).—This 
association is on the higher part of the lake plain. It 
generally occurs between the uplands and the Ontonagon 
associations of the lower part of the lake plain. - Slopes 
range from 3 to 8 percent. This association occurs in the 
same general position as the other Orienta associations. 
It is the most extensive of these associations. 

This association is similar to the Orienta-Ogemaw asso- 
ciation, nearly level. It differs mainly in the topography 


BAYFIELD COUNTY, WISCONSIN 3l 


and in having a smaller proportion of the poorly drained 
Ogemaw soils. 
Component SoILs 
Percentage of 


association Capability 

Soil acreage classification 
Orienta sandy loam, undulating....._.__- 40 Tile 
Orienta fine sandy loam, undulating_____. 25 Ille 
Orienta loamy sand, undulating ._-..-_-___ 15 IVe 
Ogemaw sandy loam_...-----------.---- 15 IVw 
Ogemaw loamy sand.__._---_.---------- 5 IVw 

Orienta sandy loam, undulating, is similar to the roll- 


ing phase, described under the Orienta association, roll- 
ing. Orienta soils have developed the marked horizons 
of a Podzol in sandy materials. These materials overlie 
reddish-brown or red clay at depths ranging from about 
3 to 5 feet. They range in texture from a loamy sand to 
a fine sandy loam. Drainage is impeded by the underly- 
ing clay and ranges from moderately good to somewhat 
poor or imperfect. Generally, where the sandy covering 
is deeper, the texture is coarser and the-upper horizons 
are drier. 

Orienta fine sandy loam, undulating, is similar to Ori- 
enta sandy loam, undulating. The main difference is in 
the texture. 

Orienta loamy sand, undulating, is described under the 
Orienta-Bibon association, undulating: 

The Ogemaw soils occur on the wet depressions and 
flats. They are easily recognized by a black surface layer, 
which ranges from about 4 to 10 inches in thickness. They 
show the marked horizons of a Podzol. The Ogemaw 
soils are underlain by red clay at depths ranging from 
15 to 42 inches. 

Ogemaw sandy loam is described under the Orienta- 
Ogemaw association, nearly level. 

Ogemaw loamy sand is similar to Ogemaw sandy loam. 
It differs mainly in texture, 


Usn ann Management 


This association has a slightly larger acreage in sec- 
ond-growth forest than the Orienta-Ogemaw association, 
nearly level. Problems in use and management are about 
the same. 

The risk of erosion is higher than on the nearly level 
association, because of the greater slopes. Contour till- 
age, stripcropping, and grassed waterways are important 
for control of erosion. Control of wind erosion is needed, 
especially if vegetables are planted on .Orienta loamy 
sand, undulating. Small fruits and vegetables are the 
most suitable crops, but for high production the soils need 
heavy applications of complete fertilizer, mulching, and 
supplemental irrigation. 

As in the Orienta-Ogemaw association, nearly level, the 
contour of the upper boundary of the underlying clay 
layer has an important effect on the growth of fruit trees. 

Pence association, nearly level (Pa]|—The areas of this 
association occur on nearly level outwash plains and val- 
ley trains in the southern part of the county. The larger 
tracts are along the Namekagon River or its principal 
tributaries in Cable and Namekagon Townships and near 
the source of the Ounce River in Barnes and Drummond 
Townships. 


532271—61—___3 


Component: SOILS 


Percentage of 
association Capability 
Soil acreage classification 
Pence fine sandy loam, nearly level__._._- 80 ITIs 
Pence gravelly loam, nearly level_..-_.__. 10 ITs 
Vilas loamy sand, nearly level__..___.___- 10 IVs 


Pence fine sandy loam, nearly level, has the developed 
horizons of a Pedzol. The depth to the underlying out- 
wash sand and gravel is shallow, or from about 16 to 24 
inches. This soil is well drained to somewhat excessively 
drained, <A description of the profile of the moist soil 
follows: 

2 to 1 inch, loose litter of fallen leaves, needles, and twigs. 

1 to O inch, fiuffy dark-brown mat of partially decomposed 
leaves and needles; contains bits of charcoal; strongly acid. 

0 to 2 inches, reddish-gray fine sandy loam: fine, platy struc- 
ture; friable; breaks to single grains and fine crumbs; very 
strongly acid. 

2 to 8 inches, dark reddish-brown fine sandy loam; rather 
firm in place; weak, fine, subangular blocky structure when 
dug out; blocks break readily to single grains and crumbs; 
very strongly to strongly acid. 

8 to 20 inches, dark reddish-brown sandy loam; firm to 
weakly cemented; brittle and breaks to: irregular masses 
and single grains; strongly acid. 

20 to 82 inches, dark-brown to reddish-brown, medium and 
coarse sand and fine gravel; clean and loose. 

32 inches +, fine interstratified beds of coarse sand, gravel, 
and medium sand; strongly acid. 

In places the profile is reddish brown to yellowish 
brown and the texture of the subsoil is a loam'to heavy 
loam. 

Pence gravelly loam, nearly level, is similar to Pence 
fine sandy loam, nearly level. The sequence of the layers 
is the same, but the texture of most of the solum (A and 
B horizons) is grayelly loam. Cobblestones also are com- 
mon to numerous on the surface of the soil and in the 
solum, A profile of this soil is described under the Pence 
gravelly association, nearly level. 

Vilas loamy sand, nearly level, has a coarser texture 
than the Pence soils. The horizons are less marked. A 
profile of this soil is described under Vilas association, 
nearly level. 

Usr and Manacement 


Slightly less than one-half of this association is culti- 
vated. It has, however, a greater proportion in cultiva- 
tion than any other association except the Ontonagon. 

Some favorable characteristics of these soils are nearly 
level relief, freedom from stone, fair fertility, and fair 
capacity to hold available moisture. . In addition, the soils 
are easy to work. The principal crops are oats, clover, 
timothy, and potatoes.. Alfalfa will grow if enough lime 
is added. Fertilizers are required and should be used in 
amounts determined by soil tests. 

The tracts of this association are generally too small 
and too widely scattered among the Gogebic very stony 
associations to support farming communities. Individual 
fields, however, are prized. The present forest cover is 
aspen, white birch, red maple, and some white, red, and 
jack pines. The original forest was largely red and white 
pine. 

Pence association, undulating (Pb).—This soil associ- 
ation occurs in the southern part of the county on the 
same ontwash plains as the nearly level association. The 
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slopes range from about 8 to 8 percent. The landscape 
and soil characteristics of the two associations are essen- 
tially alike. Pence association, undulating, however, has 
stronger slopes and contains areas of Cloquet gravelly 
sandy loam, undulating. 


Component SoILs 
Percentage of 


association Capability 

Soil acreage classification 
Pence fine sandy loam, undulating_-.___-- 70 IIIs 
Pence gravelly loam, undulating-.-..----- 10 IVs 
Vilas loamy sand, undulating. -.---__---- 10 TVs 
Cloquet gravelly sandy loam, undulating- _ 10 IVs 


Pence fine sandy loam, undulating, has the horizons of 
a Podzol. The depth to the underlying outwash sand and 
gravel is shallow, or about 16 to 24 inches. This soil is 
well drained to somewhat excessively drained. It is simi- 
lar to the nearly level phase described under the Pence 
association, nearly level. 

Pence gravelly loam, undulating, has the same sequence 
of layers as Pence fine sandy loam, undulating. Most of 
the solum, however, has a gravelly loam texture. Cobble- 
stones also are common to numerous on the surface and 
in the solum. This soil is similar to the nearly level phase 
of Pence gravelly loam, which is described under the 
Pence gravelly association, nearly level. 

Vilas loamy sand, undulating, has a coarser texture and 
a lower capacity to hold available moisture than the Pence 
soils. The horizons are also weaker, A profile of a Vilas 
loamy sand is described under the Vilas association, nearly 
level. 

Cloquet gravelly sandy loam, undulating, has a profile 
similar to that of the Pence soils, but it lacks the marked 
horizons. Also, it has developed in gravelly sandy loam 
to sand till instead of stratified sand and fine gravel. A 
profile of this soil is described under the Cloquet-Gogebic 
association, undulating. 


Usn ann ManacEMENT 


The problems in use and management are similar to 
those of the Pence association, nearly level. ‘More control 
of erosion is needed, however, because of the increased 
slopes. 

The soils are fairly free of stone, are easy to work, and 
have fair fertility and fair capacity to hold available 
moisture. They are suitable for growing corn for silage, 
potatoes, small grain, hay, and vegetables. Lime and fer- 
tilizer should be usec in amounts indicated by soil tests. 
Grassed waterways will reduce erosion, and supplemental 
irrigation may be feasible if the soils are intensively used 
for such crops as potatoes, wax beans, and garden peas. 

The tracts of this association are generally too small 
and too widely scattered to support farming communities, 
but individual fields are prized. The tracts are scattered 
among the Gogebic very stony associations. 

Pence gravelly. association, nearly level (Pc)—This 
association occurs in the southern part of the county, 
mostly in the townships of Cable, Drummond, Nameka- 
gon, and.Pratt. In many places it oceurs in narrow linear 
areas between extensive areas of the Gogebic-Adolph or 
the Gogebic-Cloquet very stony associations. 


Component SoILs 
Percentage of 


association Capability 

Soil acreage classification 
Pence gravelly loam, nearly level__..----- 60 IIIs 
Pence cobbly loam, nearly level__.._.---- 30 TiIs 
Pence fine sandy loam, nearly level_-___.-- 10 IIs 


Pence gravelly loam, nearly level, has the horizons of a 
Podzol. ‘The underlying outwash sand and gravel, how- 
ever, is at shallow depths that range from 16 to 24 inches. 
This soil is well drained to somewhat excessively drained. 
A description of the profile of the moist soil follows: 

2 to 1 inches, loose litter of aspen and birch leaves, twigs, and 
red pine needles. 

1 to 0 inch, dark-brown mat of partially decomposed needles 
and leaves; fluffy but somewhat compact; contains bits of 
charred wood. 

0 to %4 inch, thin, black layer of decomposed organic matter; 
finely fibrous and granular. 

\% to 8 inches, pinkish-gray gravelly fine sandy loam to loam; 
distinct, fine, platy structure in place; breaks to fine crumbs 
and single grains. 

8 to 12 inches, reddish-brown to dark reddish-brown loam; 
rather firm in place but breaks to a mellow loam with dis- 
tinct crumb structure; much gravel; many cobblestones 
throughout the horizon; many roots in the upper part. 

12 to 18 inches, reddish-brown to dark reddish-brown loam; 
weakly cemented and difficult to penetrate with a spade; 
brittle and can be broken in the hands; contains a few 
pieces of gravel. 

18 to 20 inches, reddish-brown sandy loam; weakly cemented 
in places. 

20 to 25 inches, reddish-brown, loose medium sand; contains 
many small bits of fine gravel: of red sandstone, granite, 
quartz, and dark minerals. 


25 inches +, stratified layers of loose coarse sand, fine gravel, 
and medium sand with much gravel. 

Pence cobbly loam, nearly level, is about the same soil 
as Pence gravelly loam, nearly level. It differs mainly in 
having more cobblestones. 

Pence fine sandy loam, nearly level, has the same se- 
quence of layers as Pence gravelly loam, nearly level. The 
solum, however, is fine sandy loam, and the amount of 
gravel and cobblestones is low. A profile of this soil is 
described under the Pence association, nearly level. 


Usr anp ManaceMEeNnt 


This association has a much smaller part cleared than 
the nongravelly Pence associations. Because of the loam 
texture of most of the area, the soils have a somewhat 
greater capacity to hold available moisture than the Pence 
association, nearly level. These soils are harder to work, 
however, because of the larger amount of gravel and 
cobblestones. 

Most of the acreage is in aspen. The soils are free of 
glacial boulders and have medium texture and nearly level 
topography. They are, therefore, probably suitable for 
potatoes, vegetables, fruits, small grain, and hay. The 
small individual tracts, however, are scattered among very 
stony Gogebic soils and have not been developed agricul- 
turally. Clearing the cobblestones is difficult but would 
probably be easier than on the stony till areas of the 
uplands. 

Other management problems are similar to those dis- 
cussed under the Pence association, nearly level. 

Pence gravelly association, undulating (Pd)—This 
inextensive soil association occurs in the same general part 
of the county as the other Pence associations. Slopes 
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range from 3 to 8 percent. One of the larger areas occurs 
at the west end of Pigeon Lake (sec. 33, T. 45 N., R. 8 W.). 
The landscape and soil characteristics are essentially the 
same as those of the Pence gravelly association, nearly 
level. Pence gravelly association, undulating, differs in 
having greater slopes and includes areas of Cloquet grav- 
elly sandy loam, undulating. 


COMPONENT SOILS 
Percentage of 


association Capability 

Soil acreage classification 
Pence gravelly loam, undulating_..__-___- 50 IVs 
Pence cobbly loam, undulating._-....---. 25 IIIs 
Cloquet gravelly sandy loam, undulating __ 25 IVs 


Pence gravelly loam, indulating, has the horizons of a 
Podzol. ‘The depth to the underlying outwash sand and 
gravel is shallow—approximately 16 to 24 inches. This 
soil is well drained to somewhat excessively drained. The 
texture is gravelly loam in the upper 18 to 20 inches. 
Cobblestones are common to numerous on the surface of 
the soil and in the upper horizons or solum. This soil is 
similar to the nearly level phase described under the Pence 
gravelly association, nearly level. 

Pence cobbly loam, undulating, differs from Pence grav- 
elly loam, undulating, mainly in having more cobble- 
stones. 

Cloquet gravelly sandy loam, undulating, has a profile 
somewhat similar to that of Pence fine sandy loam (de- 
scribed under the Pence association, nearly level). It 
differs mainly in having somewhat coarser texture 
throughout the solum and a weaker development of the 
Podzol profile, and in having developed in gravelly sandy 
loam to sand till, instead of in stratified sand and fine 
gravel. A profile of this soil is described under the Clo- 
quet-Gogebic association, undulating. 


Use AND MANAGEMENT 


Most areas are in,aspen. A few areas are used rather 
successfully for general farming. 

If the soils are farmed, the cobbly areas must be cleared 
and cultivated areas will need erosion control. Suitable 
crops are corn for silage, potatoes, small grain, hay, and 
vegetables. Satisfactory yields depend, however, on using 
lime and fertilizer according to needs determined by soil 
tests. If feasible, supplemental irrigation may be advis- 
able for special crops, such as potatoes and garden vege- 
tables. 

The association is not generally used for agriculture, 
probably because its small tracts are scattered among 
larger tracts of very stony soils. 

Pickford-Bergland association (Pe)—The soils of this 
association occur on the slight depressions and flats of the 
lake plain. The largest acreage 1s in Mason, Fileen, and 
Orienta Townships. These soils tend to occur in narrow 
areas, so that all four of them in many places may be 
found within a distance of 100 feet. Drainage ranges 
from very poor to moderately good. 


CoMPONENT SOILS 
Percentage of 


association Capability 

Soil acreage classification 
Pickford silty clay__....-..---------__-- 65 IVw 
Bergland silty clay._...---.---..-------- 15 IVw 
Unnamed silty clay loam__..._.--_.__-. 15 Uw 
Ontonagon silty clay, nearly level___._.__- 5 IIIw 


Pickford silty clay is a poorly drained soil with a thin, 
dark, mineral surface horizon. <A description of the pro- 
file follows: 


1 to 0 inch, dark reddish-brown mat of stems and roots. 

0 to 5 inches, very dark gray silty clay; coarse ‘prisms. 

5 to 9 inches, dark-gray to gray silty clay; strong, coarse 
prisms; grayer in the lower part than in the upper. 

9 to 14 inches, olive-gray and gray silty clay; reddish-brown 
color more pronounced with depth. 
14 to 28 inches, reddish-brown silty clay; strong, angular 
blocky structure; few, fine, faint mottles of yellowish red. 
28 to 82 inches, reddish-brown silty clay; weak to moderate, 
blocky structure; greenish threads and coatings. 

32 inches ++, reddish-brown silty clay; streaks and smears of 
greenish color; coarse, angular, blocks; calcareous con- 
cretions. 


In places reddish-brown glacial till underlies the lacus- 
trine material at a depth of 4 or 5 feet. The mottles vary 
from place to place in number, size, and color. 

Bergland. silty clay is a very poorly drained soil. It 
has a darker and thicker mineral surface soil than any 
other soil in the association. A description of the profile 
follows: 

8 to 0 inches, black, mucklike layer of organic matter. 

0 to 9 inches, black to very dark gray silty clay; moderate, 
coarse, granular structure to fine, subangular blocky struc- 
ture. 

9 to 15 inches, olive-gray to light brownish-gray silty clay 
with faint, dark yellowish-brown mottles; moderate, me- 
dium structure to coarse, blocky structure. 

15 to 18 inches, dark-gray silty clay; in the lower part are 
strong angular blocks that have reddish-brown interiors. 

18 to 24 inches, reddish-brown silty clay; strong, blocky struc- 
ture; some blocks have thin gray coats. 

24 inches +-, reddish-brown silty clay; strong, blocky struc- 
ture; calcareous; lime shows as soft clusters. 


There is considerable variation in the mottling pattern 
and in the details of the profile from place to place. 

The unnamed silty clay loam occurs as a narrow band 
around the edges of the depressions or poorly drained 
flats. Although this soil has been observed elsewhere, 
further study will be made before assigning a series name. 
It is imperfectly drained (somewhat poorly). A descrip- 
tion of the profile follows: 

2 to 0 inches, dark-brown to nearly black mat of organic 
matter. 

0 to 8 inches, pink silt loam; moderate, thin, platy structure. 

3 to 15 inches, dark reddish-brown silty clay mottled with 
reddish brown; strong, angular, blocky structure. 

15 to 32 inches, reddish-brown silty clay mottled with brown; 
moderate, angular, blocky structure. 


32 inches +, reddish-brown silty clay; weak, blocky structure; 
calcareous. 


There are variations in the surface texture, in the thick- 
ness of the individual horizons, and in the pattern of 
mottles. 

Ontonagon silty clay, nearly level, occurs as a minor 
part of this assoctation. It is similar to Ontonagon clay 
loam, rolling, described under Ontonagon association, 
rolling. 

Us anp MAnaceMENtT 

Most of the acreage is in second-growth forest—mainly 
ash, elm, red maple, alder, willow, and other swamp 
hardwoods. Some aspen, balsam fir, spruce, and a little 
white pine also occur. The areas are largely unimproved 
because of the cost of clearing, and difficulties of drain- 
ing and working these fine-textured soils. 
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One drainage method is to plow in narrow bands and 
leave many furrows to drain the water to larger ditches 
at the end of the field. Redtop, alsike clover, and timothy 
do fairly well under such drainage. Tile drains are 
needed on the wetter soils for all field crops except hay. 
Fall plowing improves the tilth. 

Natural fertility is high compared to that of many 
soils in the county. Need for. phosphate and potash, 
however, should be determined by soil tests. 

Rifle peat association (Ra).—This association is widely 
scattered. The principal areas are in the Bibon Marsh 
and in the vicinity of Namekagon Lake. 


ComponEnt SOILs 


Percentage of 


association Capability 


Soil acreage classification 
Rifle:peat.\ 4-22 se20Netewce soar soseeets 85 Vw 
Spalding peat._._-------.-------------- 15 Villw 


Rifle peat is a nearly black to brown, fine-textured 
woody peat that is slightly acid to neutral. The dom- 
inant tree is white cedar. Most areas are along running 
water. A profile description follows: 

0 to 15 inches, nearly black to dark-brown, fine-textured 
woody peat. 

15 to 30 inches, brown to light-brown, coarse, woody peat. 

30 inches +, yellowish-brown, coarse-textured, fibrous peat. 

Spalding peat occurs in this association to a minor ex- 
tent. It consists of a yellowish-brown, coarse, woody, and 
fibrous peat over fibrous peat. Black spruce and tama- 
rack grow in the Spalding peat bogs, and the ground 
cover is mostly Labrador-tea. Spalding peat is strongly 
acid, whereas Rifle peat is slightly acid to neutral. A 
more complete description is given under the Spalding 
peat association. 


Use anp ManacEment 


Only a very small acreage of this association has been 
cleared and is used for pasture and hay. If drained and 
fertilized, Rifle peat could be used for hay, pasture grass, 
root crops, and vegetables. This association, however, 
will probably not be used intensively for crops, because 
of the problems and expense of drainage. Also, crops 
growing on peat in this region are subject to frost. 

Santiago-Adolph very stony association, rolling 
(Sa).—The areas of this association occur only in the south- 
western corner of Barnes Township. They have many 
stones on the surface and in the soil. Slopes range from 
about 8 to 18 percent. 

This association is similar to the Freeon-Adolph very 
stony association, undulating, but has rolling relief. ‘These 
two associations were not accessible to automobiles at the 
time of the survey and field review. Consequently, there 
was little opportunity to review their delineated aveas. 


Component SoILs 
Percentage of 


association Capability 
Soil acreage classification 
Santiago very stony silt loam, rolling.-_.-- 60 Vie 
Adolph very stony silt loam___...--.----- 15 Vw 
Freeon very stony silt loam, undulating - .- 7 Vie 
Spalding peat.------------------------- 5 VIlIw 
Minor soils. -_..--..------------------- i fe eee at eee 


The Santiago soils are well-drained soils and have de- 
veloped in a thin mantle of silt loam over acid red loam 
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till. In Bayfield County, the Santiago soils commonly 
have a thin sequence of the horizons of a Podzol as the 
uppermost part, about 3 to 6 inches thick. 

Iixcept for the stones, Santiago very stony silt loam, 
rolling, is similar to Santiago silt loam, rolling, which 
has a profile as follows: 

1 to 0 inch, fluffy dark-brown mat of partially decomposed 
leaves under a loose, thin, leaf litter. : 

0 to % inch, very dark-brown to black silt loam; high in 
organic matter; many roots. 

% to 2 inches, pinkish-gray to brown silt loam; moderate, 
thin, platy structure; many roots. 

2 to 7 inches, dark reddish-brown silt loam; weak, subangu- 
lar blocky structure; fairly loose and fluffy. 

7 to 18 inches, reddish-brown silt loam; weak, thick, platy 
structure in place; breaks to crumb and subangular blocky 
structure. 

13 to 18 inches, reddish-brown silt loam to heavy loam or 
clay loam; fairly compact in place; friable when removed ; 
weak, subangular blocky structure, 

18 to 21 inches, reddish-brown sandy clay loam to sandy 
loam; compact in place; breaks to strong, medium, sub- 
angular blocks; blocks are finely vesicular in a cross sec- 
tion and contain coarse sand and fine gravel. 

21 to 45 inches, reddish-brown to weak-red gravelly sandy 
loam to sandy clay loam stony till. 

Adolph very stony silt loam is a dark, very poorly 
drained soil of the depressions. An Adolph soil is de- 
scribed under the Adolph association. 

Freeon very stony silt loam, undulating, is a moder- 
ately well drained soil. It has developed in a thin mantle 
of silt over reddish-brown or red, medium-textured till. 
A profile of this soil is described under the Freeon- 
Adolph very stony association, undulating. 

Spalding peat consists of coarse, woody, and fibrous 
peat. The vegetation is black spruce, tamarack, and Lab- 
rador-tea. This soil is described under the Spalding peat 
association. 

Among the minor soils is a Santiagolike soil with a 
rather distinct Podzol horizon. The extent and import- 
ance of this variation have not been worked out. Another 
minor soil, Pence gravelly loam, undulating, is discussed 
in the Pence association, undulating. 


Use anp Manacumunt 


No areas of this association had been cleared and cul- 
tivated at the time of the survey. The soils are consid- 
ered to be too stony for profitable clearing and farming. 
The forest is mostly hard maple, yellow birch, aspen, and 
hemlock. Forestry and recreation are apparently the best 
uses, 

Saugatuck association (Sb}.—This soil association con- 
sists of nearly level to depressed sandy areas of the lake 
plain that have poor to very poor drainage. Most areas 
are along Lake Superior and Chequamegon Bay near 
Bark Bay and Raspberry Bay. 


CoMPONENT SOILS 
. Percentage of 


association Capability 

Soil acreage classification 
Saugatuck sand__---.-..--.------------ 50 Vw 
Saugatuck loamy sand_-_..--_--.------- 30 Vw 
Saugatuck fine sand__.__.--------------- 10 Vw 
Saugatuck loamy fine sand__..-.----..--- 10 Vw 


Saugatuck soils have a marked Podzol profile. The 
colored layers of the profile have developed in loose and 
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acid sands on very poorly drained to poorly drained sites. 
Saugatuck sand has a profile as follows: 

2 to 0 inches, forest litter; thin-layer of peat or muck in 
places. 

0 to 8 inches, very dark gray to black, loose sand; high in or- 
ganic matter; local drainage and probably past fires have 
caused variation in thickness. 

8 to 15 inches, pinkish-white to lay-gray, loose sand. 

15 to 19 inches, very dark brown sand; high in organic matter. 

19 to 28 inches, dark-brown sand blotched with yellowish 
brown in many places; commonly cemented in irregular 
lumps that can generally be broken in the hands. 

23 to 80 inches, yellowish-brown to brownish-yellow, loose 
sand; contains small lumps of cemented material. 

30 inches +, light-gray to yellow sand. 

The entire profile is strongly acid to very strongly acid. 
ry 
The texture ranges from sand and fine sand to loamy sand 
and loamy fine sand. The differences in texture do not 
seem to cause changes in the profile. 

Saugatuck loamy sand has the same general character 
as Saugatuck sand, 

Saugatuck fine sand also is similar to Saugatuck sand. 
Tt differs mainly in the texture. 

Saugatuck loamy fine sand has the same general char- 
acter as the Saugatuck sand. It differs mainly in the 
texture. 

This association is in second-growth timber consisting 
of balsam fir, aspen, white birch, and some willow, alder, 
spruce, and red and white pines. Small areas, if drained, 
limed, and fertilized, could probably be used for special 
crops, such as strawberries. It is doubtful, however, that 
the returns would justify the cost. 

_ Spalding peat association (Sc)—The areas of this asso- 
ciation are widely scattered throughout the county. The 
largest acreage is in the southern part. The vegetation 
is mostly black spruce and tamarack and a ground cover 
of Labrador-tea, leatherleaf, and sphagnum moss. 


Component Soits 
Percentage of 


f association Capability 

Soil acreage classification 
Spalding peat_____.-..-22 eee. 65 VIIIw 
Greenwood peat_..---___-__.----------- 35 VITIw 


In many places Spalding peat occupies an entire bog. 
In others, however, it is only on the periphery of the bog, 
and Greenwood peat makes up most of the center. A 
profile of Spalding peat is as follows: 


0 to 4 inches, forest litter, spongy moss, and brown, woody 
peat; strongly acid. 

4 to 20 inches, yellowish-brown mixture of woody and fibrous 
peat; strongly acid. 

20 inches +, yellowish-brown, coarse, fibrous peat; strongly 
acid. 

Greenwood peat is a fibrous peat that has developed 
partly from sphagnum moss. Spalding peat is a mixture 
of coarse woody and fibrous peats. The vegetation on 
Greenwood peat is mostly leatherleaf and sphagnum moss. 
A more detailed description is given under the Greenwood 
peat association. 


Usr anp MANAGEMENT 


This association is used very little for forestry or agri- 
culture. A few acres have been cleared and comprise 
parts of fields. It is not economically feasible to use these 
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soils for crops because of the costs and problems of drain- 
age, clearing, and fertilizing and the risk of frost. 

Steep land, Ontonagon materials (Sc).—Nearly all of 
this mapping unit consists of V-shaped drainageways in- 
trenched in the lake plain. These valleys are character- 
istic of the landscape. Many of the drainageways have 
cut to a depth ranging from 25 to 75 feet and occupy a 
considerable acreage (see acreage table). All the land 
between the two rims of the drainageways, including the 
narrow flood plains, is included in this mapping unit. 
The areas are mainly clay or silty clay with little or no 
soil development. Sand has been mixed with the clay in 
a few places. 

In places, grass is well established on these steep slopes 
and a few aspen are growing. In other places, the areas 
are almost entirely raw clay because of slippage. The 
capability classification of this miscellaneous land type 
is VITe. 

Superior association, nearly level (Se}.—This inexten- 
sive association occurs on nearly level, widely scattered 
areas of the lake plain. These areas have a thin smear 
of Joam and sandy loam materials (less than 18 inches) 
over red clay. Slopes are less than 3 percent. In many 
places, the areas of this association are adjacent to Ort- 
enta and Ontonagon soils. 


Component Soins 
Percentage of 


association Capability 
Soil acreage classification 
Superior loam, nearly level_.__..-.------- 40 Tle 
Superior fine sandy loam, nearly level ____ 30 Tle 
Superior sandy loam, nearly level__------- 20 IIe 
Minor soils_-_.-...-.---.---.-- A shes SS: TO” af% esses 


The Superior soils have a sequence of horizons like that 
of a Podzol in the thin smear of sandier sediments. Be- 
low that, the soils have part of the sequence of horizons 
normal to the Gray Wooded group, and these are mainly 
in the red clay. The presence of the thin smear of sandy 
sediments in which the Podzol horizons have been formed 
set the Superior soils apart from the Ontonagon. The 
latter lack the sandy smear and the Podzol horizons, 
though the surface layers may be silty. 

A profile of Superior loam, nearly level, follows: 


2 to 0 inches, loose litter of twigs and leaves over a mat of 
partially decomposed leaves. ° 

0 to 2 inches, very dark gray, granular loam; many fine root- 
lets. 

2 to 5 inches, pinkish-gray to dark reddish-gray loam; thick 
platy structure in place; breaks to medium and fine, sub- 
angular blocks with fine vesicles; layer varies in thickness. 

5 to 15 inches, dark reddish-brown loam; weak, fine, sub- 
angular blocks that break readily to coarse granules or 
erumbs. 

15 to 16 inches, reddish-brown, angular, blocky peds of clay 
eoated with gray loam; irregular boundary with gray 
tongues. 

16 to 22 inches, reddish-brown silty clay; medium, angular 
blocky structure. 

22 to 31 inches, same as horizon above, except that the struc- 
tural aggregates are larger blocks; some are about 1 inch 
across. 

81 inches +-, same as horizon above except for flecks of calcium 
carbonate. 


The thickness and texture of the upper coarser sedi- 
ments vary. The Podzol horizons are usually more pro- 
nounced in the coarser sediments. 


36 SOIL SURVEY SERIES 1939, NO. 30 


Superior fine sandy loam, nearly level, has developed 
where the sediments are a fine sandy loam. 

Superior sandy loam, nearly level, is similar to, Supe- 
rior loam, nearly level. The profile characteristics are 
essentially the same except that the second and third 
layers are thicker in some areas. A profile of this soil is 
described under the Superior-Ogemaw association, nearly 
level. 

The minor soils consist of a limited acreage of Orienta 
sandy loam, nearly level, Orienta fine sandy loam, nearly 
level, and Ogemaw sandy loam. 

Orienta soils have a strong Podzol profile developed in 
sandy loam to loamy sand sediments. These sediments 
are underlain by red calcareous clay at depths ranging 
from 8 to 5 or 6 feet. Orienta sandy loam and Orienta 
fine sandy loam have developed where the sandy sedi- 
ments are too thick for the development of the Superior 
soils. 

Orienta sandy loam, nearly level, is similar to the roll- 
ing phase described under the Orienta association, rolling. 

Orienta fine sandy loam, nearly level, is similar to Or1- 
enta sandy loam, nearly level. It differs in having a fine 
sandy loam texture to a depth of about 30 inches. 

Ogemaw sandy loam is a dark, poorly drained soil. It 
is classified in the Ground-Water Podzol group. It oc- 
curs in the depressions and poorly drained flats. A pro- 
file of this soil is described under the Orienta-Ogemaw 
association, nearly level. 


User anp MANAGEMENT 


A considerable part of this association has been cleared 
and is cultivated. In forested areas the trees are aspen, 
white birch, balsam fir, red maple, and some white pine. 
There are generally no stones. A few areas, however, 
have stones—an indication that the glacial ice readvanced 
and retreated on the lake plain. 

This association is similar to the Ontonagon-Pickford 
association, nearly level, in some characteristics. The 
coarser texture of the surface layer or plow layer, how- 
ever, makes this association easier to cultivate and allows 
more rapid infiltration of water. The underlying silty 
clay layer, however, does retard percolation. Asa result, 
water may stand on these nearly level areas in wet pe- 
riods. Plowed furtows will generally provide sufficient 
drainage. 

The capacity to hold available moisture is good. The 
areas of the association are well suited to hay, pasture, 
small grain, and potatoes. The loam areas are generally 
somewhat more suitable for these crops than the sandy 
loam areas. 

Since the surface soil is strongly acid or medium acid, 
lime will help start red clover and is almost necessary for 
starting alfalfa. Phosphate and potash should be applied 
in amounts determined by soil tests. Clearing the land 
is the same problem as on the forested Ontonagon soils. 

Superior association, undulating (Sf}).—This associa- 
tion occurs in small, widely scattered tracts throughout 
the lake plain.. It has a thin covering of loam and sandy 
loam over calcareous red clay. Slopes range from about 
3 to 8 percent. 


CoMPONENT SOILS 
Percentage of 


association Capability 
Soil acreage classification 
Superior loam, undulating-.-_-_--------- 50 IIe 
Superior sandy loam, undulating ---~------ 20 Tle 
Superior fine sandy loam, undulating------ 25 IIe 
Minor soilsus2 22-5 2ese see sneseseusees Otero 


The Superior soils have a sequence of horizons like that 
of a Podzol in the thin smear of sandier sediments. Be- 
low that, the soils have part of the sequence of horizons 
normal to the Gray Wooded group, and these are mainly 
in red clay. 

Superior loam, undulating, in this association occurs 
where the sediments, on the average, have a loam texture 
in the upper 6 inches of the soil. Depths to clay range 
from about 6 to 18 inches. A Superior loam is described 
under the Superior association, nearly level. 

Superior sandy loam, undulating, occurs where, on the 
average, the upper 6 inches of the soil has a sandy loam 
texture. The sandy-loam generally shows more marked 
horizons than the fine sandy loam. This soil is similar to 
the nearly level phase of Superior sandy loam, described 
under the Superior-Ogemaw association, nearly level. 

Superior fine sandy loam, undulating, is similar to the 
sandy loam. The horizons are not so pronounced. ‘This 
soil occurs where the texture of the upper.6 inches of soil 
is, on the average, a fine sandy loam. 

The minor soils consist of a small total acreage of Ori- 
enta sandy loam, undulating, Orienta fine sandy loam,. 
undulating, and Ogemaw sandy loam. 

The Orienta soils are discussed under the Superior as- 
sociation, nearly level. 

Except in slope, Orienta sandy loam, undulating, is 
similar to the rolling phase described under the Orienta 
association, rolling. 

Orienta fine sandy loam, undulating, is similar to Ori- 
enta sandy loam, undulating. It differs in having fine 
sandy loam texture to a depth of about 30 inches. 

Ogemaw sandy loam is a dark, poorly drained soil in 
depressions and poorly drained flats. It is classified in 
the Ground-Water Podzol group. <A pvofile of this soil is 
described under the Orienta-Ogemaw association, nearly 
level. 

Usz anp ManaGeMENtT 


Because of the undulating relief, this association has 
better surface drainage than the nearly level Superior as- 
sociation. The hazard of erosion is greater, however, 
especially on fields that are clean cultivated. 

The Superior soils, which make up 95 percent of the 
association area, are well suited to local crops—small 
grain, grass, clover, timothy, alfalfa, potatoes, corn for 
silage, small fruits, vegetables, flax, and sunflowers. These 
soils respond to improved management that includes such 
practices as control of erosion, the rotation of crops, and 
the application of lime and fertilizer in amounts deter- 
mined by soil tests. Cultivation is easier than on the fine- 
textured Ontonagon soils. 

Superior association, rolling (Sg)—Like the other 
Superior soil associations, this association generally oc- 
curs on the Jake plain. A greater part of it, however, is 
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in the northerly townships. There the lake plain is nar- 
rower and abuts the sandy upland. Slopes range from 
about 8 to 18 percent. 


Component SoILs 
Percentage of 


association Capability 
Soil acreage classification 
Superior loam, rolling......---..----_--- 45 Ile 
Superior sandy loam, rolling.....-.-.._-__ 20 Ile 
Superior fine sandy loam, rolling_.-_._.._ 30 Iile 
Minor soils__..--__-.--_..--.---------- GB - Seb e 


The Superior soils have a sequence of horizons like that 
of a Podzol in the thin smear of sandier sediments. Be- 
low that, the soils have part of the sequence of horizons 
normal to the Gray Wooded group, and these are mainly 
in red clay. The Podzol profile is usually somewhat more 
pronounced in the coarser textured soils. The three Su- 
perior soils in this association occur close to each other 
and do not differ much in profile. 

Superior loam, rolling, is similar to the nearly level 
phase, which is described under the Superior association, 
nearly level. 

Superior sandy loam, rolling, is similar to the nearly 
level phase of Superior sandy loam, which is described 
under the Superior-Ogemaw association, nearly level. 

Superior fine sandy loam, rolling, is similar to Superior 
loam, rolling, of this association. It differs mainly in 
texture, 

The minor soils include a small total acreage of Orienta 
sandy loam, rolling, and Hibbing clay loam, rolling. 

Orienta soils are discussed under the Superior associa- 
tion, nearly level. 

Orienta sandy loam, rolling, is described under the 
Orienta association, rolling. 

Hibbing clay loam, rolling, is classified in the Gray 
Wooded group. It has developed on moderately fine tex- 
tured glacial till that includes a high proportion of la- 
custrine sediments. <A profile of a Hibbing soil is de- 
scribed under the Gogebic-Hibbing very stony association, 
undulating. 

Usn anp Manacement 


The stronger slopes make this association less suitable 
for cultivation than the Superior association, undulating, 
and they also increase the risk of erosion. Tillage is more 
difficult’ on this association. 

Most areas of this association are small. The greater 
part of the acreage is in cutover, second-growth forest of 
aspen, white birch, balsam fir, red maple, and some pine. 
Cultivated areas are used in conjunction with adjacent 
farmland. The largest acreage of these areas is in 
pasture, but some is in cultivated crops. 

The surface drainage and the limy substratum are fa- 
vorable to alfalfa, which does fairly well once a stand is 
started. FErosion control and use of manure and of com- 
mercial fertilizer in amounts determined by soil tests 
are needed practices. 

Superior shallow association, undulating (Sh)—This 
association is one of the smallest in the county and occurs 
mostly along Chequamegon Bay between Washburn and 
Bayfield. A distinctive characteristic is the fairly shal- 
low depth to sandstone. Slopes range from about 3 to 8 
percent. 


Component Sorus 


Percentage of 


association Capability 


Soil acreage classification. 
Superior sandy loam, shallow, undulating._ 47 IIJe 
Superior loam, shallow, undulating. ____._ 40 Ile 
Ontonagon clay loam, shallow, undulating_ 13 Ile 


The Superior soils have a sequence of horizons like that 
of a Podzol in the thin smear of sandier sediments. Be- 
low that, the soils have part of the sequence of horizons 
normal to the Gray Wooded group, and these are mainly 
in red clay. 

Superior sandy loam, shallow, undulating, is somewhat 
more extensive than Superior loam, shallow, undulating. 
Except for the texture of the upper profile, the loam and 
sandy loam are very similar. 

Superior loam, shallow, undulating, is similar to the 
nearly level phase of Superior loam described under the 
Superior association, nearly level. It differs mainly in 
having sandstone at depths ranging from 20 to 72 inches; 
in most areas, the range is from 20 to 86 inches. 

Ontonagon clay loam, shallow, undulating, has devel- 
oped in red clay that is shallow to sandstone. This soil 
is similar to the rolling phase described under the Onto- 
nagon association, rolling. It differs mainly in the depth 
and topography. 


Use anp ManacGEMENT 


The shallowness of these soils over Lake Superior sand- 
stone limits their capacity for holding available moisture. 
In extremely wet periods, these soils are wetter than other 
Superior soils; in dry periods, they are more droughty. 
The soils are used mostly for pasture, although some areas 
produce corn, oats, and hay. 

Superior-Ogemaw association, nearly level (Sk).— 
Many areas of this association are small and are between 
higher areas of Orienta associations and lower areas of 
Ontonagon associations. In some places the areas occur 
on the higher part of the lake plain. Slopes range from 
0 to 3 percent. 

This association differs from the Superior association, 
nearly level, by having a higher proportion of the Oge- 
maw soils and no Superior loam. 

When. plowed, areas of this association have a patchy 
color of gray, reddish brown, and black: Where Superior 
and Orienta soils have a thick gray surface layer, the 
color is gray when plowed; where the gray surface layer 
is thin, the color is reddish brown. The black areas are 
Ogemaw soils. 

Component Sorts 


Percentage of 


association Capability 


Soil acreage classification 
Superior sandy loam, nearly level_____---- 35 IIe 
Superior fine sandy loam, nearly level__-_-_. 30 ITe 
Orienta sandy loam, nearly level...._--.- 5 IIIw 
Orienta fine sandy loam, nearly level___.-- 5 IlIw 
Ogemaw sandy loam_.--_-----...------- 20 IVw 
Ogemaw loamy-sand__.---.....-.------- 5 IVw 


The Superior soils have a sequence of horizons like that 
of 2 Podzol in the thin smear of sandier sediments. Be- 
low that, the soils have part of the sequence of horizons 
normal to the Gray Wooded group and are mainly in red. 
clay. 
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A profile of Superior sandy loam, nearly level, follows: 


2 to 0 inches, dark mat of partially decomposed leaves below 
a thin layer of loose leaves and twigs. 

0 to 6 inches, pinkish-gray to light-brown sandy loam; many 
fine roots; gradual transition to a loamy fine sand in places. 

6 to 12 inches, reddish-brown te dark-brown fine sandy loam 
to sandy clay loam; breaks to coherent masses; in places, 
fairly compact and hard when dry. 

12 to 15 inches, fine sandy loam to sandy clay loam variegated 
with reddish brown, light brown, and gray; compact and 
firm in places. 

15 to 30 inches, reddish-brown silty clay loam to clay; coarse, 
angular blocky structure. 

30 inches +-, reddish-brown calcareous clay; coarse angular 
blocky structure, 

A few areas where the clay is deeper than 18 inches but 
less than 36 were included with this soil. 

Superior fine sandy loam, nearly level, is similar to Su- 
perior sandy loam, nearly level. It differs mainly in the 
texture. 

Orienta soils are discussed under the Superior associa- 
tion, nearly level. 

Orienta sandy loam, nearly level, is similar to the roll- 
ing phase described under the Orienta association, rolling. 

Orienta fine sandy loam, nearly level, is similar to Ori- 

> . H . . 
enta sandy loam, nearly level. It differs mainly in the 
texture. 

Ogemaw sandy loam is a dark, poorly drained soil. It 
is classified in the Ground-Water Podzol group. It occurs 
in the depressions and poorly drained flats. This soil is 
described under the Orienta-Ogemaw association, nearly 
level. 

Ogemaw loamy sand is similar to Ogemaw sandy loam; 

t=) S b 


it differs mainly in texture. It occurs in similar areas, 


Usr anp ManacEMEntr 


Probably more than half of the total acreage of this 
association has been cleared and is pastured or cultivated. 
The nearly level relief retards runoff, however, and water 
stands during wet periods, especially in areas of Ogemaw 
soils, 

The Orienta soils, which are easily worked, are fairly 
well suited to vegetables, small fruits, and potatoes. The 
Superior soils are somewhat more productive of these 
crops. The Superior soils are definitely more suitable for 
hay and grass than the Orienta soils. The amounts of 
fertilizers and lime used on the soils of this association 
should be determined by soil tests. 

The underlying clay may injure small fruits and fruit 
trees, in areas were water collects at the boundary of the 
clay and the overlying sandy material. The extent and 
location of such areas can be determined only by a de- 
tailed investigation that is beyond the scope of this sur- 
vey. Most orchards and small fruits appeared to be thriv- 
ing at the time of the survey. 

Superior-Ogemaw association, undulating (Sm}.—This 
association is one of the most extensive in the county. The 
areas are widely distributed throughout the lake plain. 
Most areas occur mainly between the Orienta associations 
at higher levels and the Ontonagon associations at lower 
levels. Slopes range from about 8 to 8 percent. 
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Component SoILs 
Perceniage of 


association Capability 
Soil acreage classification 
Superior sandy loam, undulating. -._-_--- 40 IIe 
Superior fine sandy loam, undulating_ —_ - - 35 Ife 
Orienta sandy loam, undulating_..------- 5 IITe 
Orienta fine sandy loam, undulating- _ _--- 5 Ile 
Ogemaw sandy loam__________---___.--- 15 IVw 


The Superior soils have a sequence of horizons like that 
of a Podzol in the thin smear of sandier sediments. Below 
that, the soils have part of the sequence of horizons nor- 
mal to the Gray Wooded group, and these are mainly in 
red clay. 

Superior sandy loam, undulating, except for slope, is 
similar to the nearly level phase described under the Su- 
perior-Ogemaw association, nearly level. Fewer areas of 
gray and compact layers were observed, however. 

Superior fine sandy loam, undulating, is similar to the 
Superior sandy loam, undulating, in this association. It 
differs mainly in the texture. 

The Orienta soils are discussed under the Superior asso- 
ciation, nearly level. 

Orienta sandy loam, undulating, is similar to the rolling 
phase, which is described under the Orienta association, 
rolling. 

Orienta fine sandy loam, undulating, has essentially the 
same profile as the sandy loam, undulating. It differs 
mainly in texture. 

Ogemaw sandy loam is a dark, poorly drained soil in 
swales or depressions. It is classified in the Ground- 
Water Podzol group. <A profile of Ogemaw sandy loam is 
described under the Orienta-Ogemaw association, nearly 
level. 

Areas of Ogemaw loamy sand are included in the esti- 
mated acreage of Ogemaw sandy loam and may constitute 
3 percent of the total area of the association. 


Use ann ManacemMent 


Probably more than half of the total acreage of this 
association has been cleared. The problems of runoff and 
drainage are not so great as on the Superior-Ogemaw 
association, nearly level, but erosion control is more diffi- 
cult. Striperopping and use of grassed waterways are 
the most common practices for control of erosion. 

The soils of this association are well suited to crops 
needed in dairy farming, especially hay, pasture grass, 
small grain, and corn for silage. The soils can also be 
used for vegetables, small fruits, and apple and cherry 
trees, especially along the shore of Chequamegon Bay. 
At one time, alfalfa seed was produced profitably. Ferti- 
lizer and lime should be added in amounts determined by 
soil tests. 

If the upper boundary of the clay substratum is un- 
even, water may collect in spots and retard root growth, 
especially of small fruits and fruit trees. The location 
and extent of such areas can be determined only by a de- 
tailed investigation that is beyond the scope of this survey. 

Tahquamenon peat association (Ta)—Areas of this 
association consist of dark-brown fibrous peat. This peat 
has developed mainly under grass, sedges, cattails, and 
reeds. 
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COMPONENT SOILS 
Percentage of 


association Capability 
Soil acreage classification 
Tahquamenon peat_--.-__.------_-._-_- 75 VIIIw 
Marshcepot cole a oe oe et cueed 25. .soseGou ee 


Tahquamenon peat has a dark surface mat of plant re- 
mains and living roots over light-brown fibrous to felty 
peat. The amount of standing water on this peat varies 
according to local precipitation and the amount of runoff 
from other areas. The vegetation is wiregrass, bluejoint, 
sedges, reeds, cattails, and scattered clumps of willow, 
alder, and popple. A profile description of Tahquamenon 
peat is as follows: 

0 to 24 inches, dark-brown or nearly black fibrous peat; plant 
roots, at the surface. 
24 inches +, light-brown peat, fairly raw and coarse. 

The profile is slightly acid or neutral. 

Marsh is in flooded areas that are covered with grass, 
cattails, rushes, or other related plants. The soil material 
is mostly red or reddish-brown, mixed silty clay, clay 
loam, and loam sediments. 


Usr ann MANAGEMENT 


These areas are used very little, if at all, for agriculture 
or forestry. Some places are habitats for ducks, geese, 
herons, and other wildfowl. 

Vilas association, nearly level (Va).—Most areas of 
this association occur in the northern and western parts 
of the county, mainly in the southern part of Bell and the 
western part of Drummond Townships. The areas are 
mainly on broad, nearly level, outwash plains. Some are 
on high flats among undulating to hilly and steep areas 
of the Vilas-Omega associations. 


Comronent Sorts 
Percentage of 


association Capability 
Soil acreage classification 
Vilas loamy sand, nearly level......-----. 70 IVs 
Vilas sand, nearly level___._____..-._____ 15 VIIs 
Omega sand, nearly level___.-..._.------ 10 VIls 
Hiawatha loamy sand, nearly level... __- 5 IVs 


Vilas soils have developed on sandy, acid, granitic drift. 
They are somewhat excessively drained but have a weak 
yet definite Podzol profile. Vilas soils have horizons that 
are more distinct than those of the Omega soils and less 
so than those of the Hiawatha soils, although all of these 
soils have developed from the same general material. The 
Vilas soils are classified separately from the Omega soils 
on the basis of horizonation. 

In this county, Vilas loamy sand, nearly level, occurs 
mostly on the nearly level and undulating outwash plains. 
A profile of this soil is as follows: 


2 to 1 inches, loose twigs, pine needles, fronds of bracken fern, 
and leaves of aspen and scrub oak. 

1 to 0 inch, very dark grayish-brown mat of decomposed 
leaves; many fine roots and fungal mycelia. 

0 to 5 inches, reddish-gray loamy sand; weak, thin, platy 
structure. 

5 to 16 inches, reddish-brown to dark reddish-brown light 
sandy loam; occurs as friable coherent mass; no evidence 
of structure, 

16 to 24 inches, reddish-brown light sandy loam to loamy 
sand; contains pieces of fine gravel. 

24 to 44 inches +, fairly clean, reddish-brown, fine and very 
fine sand; mixed dark grains, quartz grains, and sandstone 
grains that are pink to reddish brown; sand is coarser and 
looser with depth. 


532271—61—__4 


In Bayfield County, Vilas sand, nearly level, occurs 
mainly on the moraines and pitted outwash plains. It is 
coarser textured throughout than Vilas loamy sand, nearly 
level. This soil is similar to the undulating phase, which 
is described under the Vilas-Omega association, undu- 
lating. 

Omega sand, nearly level, has developed from fairly 
clean assorted sands and Jacks the definite Podzol profile 
of the Vilas soils. A profile of Omega sand; nearly level, 
is described under the Omega-Vilas association, nearly 
level, 

Hiawatha loamy sand, nearly level, has developed in 
about the same materials as the Vilas soils. The horizons 
are more pronounced, however, and the moisture relations 
are better. This soil is similar to the undulating phase, 
which is described under the Hiawatha-Vilas association, 
undulating. 

Use anp ManacGemMent 


The major acreage of this association is not suitable for 
general farming. Level topography and freedom from 
stone, however, are favorable characteristics. Under in- 
tensive management, some small tracts may produce pota- 
toes and vegetables. The dominant soil, however, Vilas 
loamy sand, nearly level, is not suitable for crops because 
of its low fertility and low capacity to hold available 
moisture. 

The original timber growth was red or Norway pine 
and white pine. The present forest is red pine, aspen, 
white birch, and some jack pine and red maple. A large 
part of this association is in the Chequamegon National 
Forest and has been planted to red pine. 

Vilas association, undulating (Vb)—This association 
has a larger acreage than the nearly level phase of the 
Vilas association. It occurs in the same parts of the 
county. Slopes range from about 8 to 8 percent. 


ComroneEnt SoIis 
Percentage of 


association Capability 
Soil acreage classification 
Vilas loamy sand, undulating___._._____- 70 IVs 
Vilas sand, undulating. _._..-.-.-_.____- 15 VIIs 
Omega sand, undulating...---.------_--- 10 VIls 
Hiawatha loamy sand, undulating. __.___- 5 IVs 


Vilas soils have developed on sandy, acid, granitic drift. 
They are somewhat excessively drained but have a weak 
yet definite Podzol profile. The horizons are more dis- 
tinct than in the Omega soils and less so than in the Hia- 
watha soils; all three of these soils, however, have devel- 
oped from similar material. The Vilas soils ave classified 
separately from the Omega soils on the basis of hori- 
zonation. 

In Bayfield County, Vilas loamy sand, undulating, oe- 
curs mostly on the nearly level and undulating outwash 
plains, It is similar to the nearly level phase, which is 
described under the Vilas association, nearly level. 

Vilas sand, undulating, occurs mainly on the moraines 
and pitted outwash plains. Except in texture, it is similar 
to Vilas loamy sand, undulating. 

Omega sand, undulating, has developed from fairly 
clean assorted sands. It lacks the definite Podzol profile 
of the Vilas soils. It is similar to the nearly level phase, 
which is described under the Omega-Vilas association, 
nearly level. 
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Hiawatha loamy sand, undulating, has developed on 
about the same materials as the Vilas soils. The Hiawa- 
tha soils, however, have more distinct horizons and better 
moisture relations. A profile of Hiawatha loamy sand, 
undulating, is described under the Hiawatha-Vilas asso- 
ciation, undulating. 


Use ann ManaGrEMENT 


Use and management are about the same as on the Vilas 
association, nearly level. Since the soils are porous, the 
undulating topography has not increased the risk of ero- 
sion except during spring thaws when the underlying soil 
is still frozen and permeability is reduced. 

The soils of this association are not suitable for general 
farming because of low fertility and low capacity for 
holding available moisture. Small tracts will grow pota- 
toes and vegetables under intensive management. 

The original forest was red or Norway pine and white 
pine. The present cover is red pine, aspen, white birch, 
and some jack pine and red maple. A large part of this 
association is in the Chequamegon National Forest and 
has been planted to red pine. 

Vilas-Omega association, undulating (Vc)—The tracts 
of this association are widely scattered throughout the 
county. Slopes range from 3 to 8 percent; however, a 
few nearly level areas are included. The texture is domi- 
nantly sand, although it approaches a loamy sand in 
places. The Vilas and Omega soils are closely associated 
im many areas. 

Component SoILs 
Percentage of 


association Capability 
Soil acreage classification 
Vilas sand, undulating. ._..---..--.----- 60 VIiIs 
Omega sand, undulating__.-_----------- 33 Vis 
Minor soils___...---..~..--------------+ a eee ee 


Vilas soils have developed on sandy, acid, granitic drift. 
They are somewhat excessively drained, but they have a 
weak but definite Podzol profile. The horizons are more 
distinct than those of the Omega soils and less so than 
those of the Hiawatha soils. Ali three soils, however, 
have developed from the same general materials. Vilas 
soils are set apart from the Omega soils on the basis of 
horizonation. ; : . 

Vilas sand, undulating, is mainly on the moraines and 
pitted outwash plains. It has a profile as follows: 

1 to % inch, loose, coniferous needles, aspen leaves, and twigs. 

% to 0 ineh, dark-brown, fibrous mat; has many gray sand 
grains and bits of charred wood. 

0 to 2 inches, grayish-brown to light-gray and pinkish-gray, 
loose sand; in places roots bind small clumps weakly. 

2 to 10 inches, dark reddish-brown sand to loamy sand. 

10 to 80 inches, reddish-brown, loose sand. 

30 inches -+, reddish-brown to light reddish-brown, clean, loose 
sand of mixed dark grains, quartz grains, and red sandstone 
grains. 

Omega sand, undulating, has developed from fairly 
clean, assorted sands. This soil lacks the definite Podzol 
profile of the Vilas soils... Omega sand, undulating, is 
similar to the nearly level phase described under the 
Omega-Vilas association, nearly level. 

Small areas of Vilas sand, nearly level, Vilas fine sand, 
undulating, and Vilas very stony sand, undulating, are 
included under the minor sotls. The names indicate how 
each differs from Vilas sand, undulating. 


Another minor soil is Hiawatha loamy sand, undulat- 
ing, which has developed on about the same materials as 
the Vilas soils. It has more pronounced horizons, how- 
ever, and a higher capacity to hold available moisture. 
Hiawatha loamy sand, undulating, is described under the 
Hiawatha-Vilas association, undulating. 


Use ann MANAGEMENT 


The soils of this association are poorly suited to general 
farming because of their low fertility, acidity, and low 
capacity to hold water. Some special crops might be 
grown under intensive management that includes the use 
of fertilizer and lime and irrigation, but it is doubtful 
whether yields would justify the expense. 

The best use of these soils is for trees. At the time of 
the survey, most areas were in second-growth timber, 
mostly aspen and white birch. Red and jack pines planted 
later are doing well under better fire protection. 

Vilas-Omega association, rolling (Ve)—This is one of 
the more extensive associations in the county and consists 
of moraines and pitted outwash plains. Most of the asso- 
ciation occurs in the so-called barrens. This name was 
given by early explorers to these areas because of their 
fairly open timber stand mixed with grass. The lack of 
timber is probably the result of droughty soils and re- 
peated fires. Slopes range from 8 to 15 or 18 percent. 
The Vilas and Omega soils form an involved pattern in 
places. 

Component Sorts 
Percentage of 


association Capability 
Soil acreage classification 
Vilas sand, rolling__.----.-----.----.--- 60 VIIs 
Omega sand, rolling_-___-.-.------------ 34 VIIs 
Minor soils_.-.--..---.---------------- 6 iesecSeotce 


Vilas soils have developed on sandy, acid, granitic drift. 
Although somewhat excessively drained, they have a wealr 
but definite Podzol profile. The horizons are more dis- 
tinct than in the Omega soils and Jess so than in the Hia- 
watha soils. The materials from which all three of these 
soils developed were similar. The degree of horizon de- 
velopment is the basis of distinction between Vilas and 
Omega soils. 

In this county, Vilas sand, rolling, occurs on the mo- 
raines and pitted outwash plains. It is similar to the un- 
dulating phase described under the Vilas-Omega associa- 
tion, widulating. 

Omega sand, rolling, has less distinct horizons than the 
Vilas soils. It is similar to the nearly level phase of 
Omega sand, which is described under the Omega-Vilas 
association, nearly level. 

The minor soils include areas of Vilas loamy sand, roll- 
ing, Hiawatha loamy sand, rolling, and Pence fine sandy 
loam, rolling. 

Vilas loamy sand, rolling, occurs mostly on the nearly 
level and undulating outwash plains, It differs from 
Vilas sand, rolling, mainly in texture. 

Hiawatha loamy sand, rolling, has horizons that are 
more distinct than those of the Vilas soils. It is similar 
to the undulating phase, which is described under the 
Hiawatha-Vilas association, undulating. 

Pence fine sandy loam, rolling, has developed from 
sandy loam and loam outwash deposits. The deposits 
overlie sandy and gravelly substrata. The solum is fairly 
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shallow, but moisture relations are better than those of 
the Vilas soils. A profile of the nearly level phase is de- 
scribed under the Pence association, nearly level. 


Use anp MANaGEMENT 


_ The soils of this association are poorly suited to farm- 
ing because of the low fertility, high acidity, rolling to- 
pography, and low capacity to hold available moisture. 

Forestry is the best use for these soils. Nearly all areas 
were in second-growth trees at the time of the survey, 
mostly white birch and red pine. The ground cover was 
sweet fern and some bracken fern. Since the Chequame- 
gon National Forest was established, red and jack pines 
have been planted. 

Vilas-Omega association, hilly and steep (Vf)—Most 
of this association, like the rolling Vilas-Omega, associa- 
tion, occurs in the barrens. Slopes range from 15 or 18 
to 40 percent or more. 


Component SoILs 
Percentage of 


association Capability 
Soil acreage classification 
Vilas sand, hilly and steep______.________ 70 VIIs 
Omega sand, hilly and steep. ._..--.-___- 25 VIils 
Minor soils___.-22-222 22-2 8 casevocesscc 


Vilas soils have developed on sandy, acid, granitic drift. 
They are somewhat excessively drained but have a wéak 
but definite Podzol profile. The horizons are more dis- 
tinct than in the Omega soils and Jess distinct than in the 
Hiawatha soils. Both the Omega and Hiawatha soils 
have developed from the same general type of materials as 
the Vilas soils. Vilas soils are classified according to the 
degree of horizonation. 

Vilas sand, hilly and steep, occurs in this county on the 
moraines and pitted outwash plains. A profile of the un- 
dulating phase of Vilas sand is described under the Vilas- 
Omega association, undulating. 

Omega sand, hilly and steep; has horizons that are less 
distinct than those of the Vilas soils. An Omega sand is 
described under the Omega- Vilas association, nearly level. 

The minor soils are chiefly Vilas fine sand, hilly and 
steep, and Hiawatha loamy sand, hilly and steep. 

Vilas fine sand, hilly and steep, is similar to the Vilas 
sand, hilly and steep; it differs mainly in texture, as it 
consists of fine sand rather than medium sand. 

Hiawatha loamy sand, hilly and steep, differs from the 
Vilas soils mainly in having horizons that are more dis- 
tinct. A profile description of Hiawatha loamy sand, un- 
dulating, is given under the Hiawatha-Vilas association, 
undulating. 

Usr anp ManacemMent 


This association is not suitable for the common farm 
crops because of low fertility, high acidity, hilly and steep 
topography, and low capacity to hold available moisture. 

The best use is for trees. This association is somewhat 
less productive of trees than the Vilas-Omega association, 
rolling. The steep slopes, however, are probably more of 
a hindrance to harvesting and roadbuilding than to yields 
of wood. 

Vilas-Omega very stony association, rolling (Vg).— 
Most of this association occurs in the southern part. of 
the county where the crystalline bedrock is closer to the 
surface. More glacial stones and boulders are on the sur- 
face and in the soils than in the less stony rolling associa- 


tion. It is estimated that three-fourths of the association 
has more than 20 to 50 loads of stone on each acre. 


Component SorLs 
Percentage of 


association Capability 

Soil acreage classification 
Vilas very stony sand, rolling......-.._.. 65 VIIs 
Vilas sand, rolling. ._..-...._------2222e 10 VIiIs 
Omega very stony sand, rolling__....___- 10 VIls 
Omega sand, rolling....-._-..--.-2- 222k 15 VIIs 


Vilas soils have developed on sandy, acid, granitic drift. 
Although somewhat excessively drained, they have a weak 
yet definite Podzol profile. The horizons are more dis- 
tinct than in the Omega soils, but less so than in the Hia- 
watha soils. 

Vilas very stony sand, rolling, except for slope and the 
amount of stone, is similar to Vilas sand, undulating, 
which is described under the Vilas-Omega association, 
undulating. 

Vilas sand, rolling, is similar to Vilas very stony sand, 
rolling, but does not have the large amount of stones on 
the surface and in the profile. Both occur on the moraines 
and pitted outwash plains. 

Omega very stony sand, rolling, has horizons that are 
less distinct than those of the Vilas soils. A profile of 
Omega sand, nearly level, is described under the Omega- 
Vilas association, nearly level, 

Omega sand, rolling, is similar to Omega very stony 
sand, rolling, except for the stone content. 


Use ann Manacement 


These soils are limited to forestry because of stoniness, 
low fertility, rolling topography, and low capacity to hold 
available moisture. The stones, however, make forest 
management difficult, particularly the construction of 
roads, 


Use and Management of Soils 


In this section, the system of land capability grouping 
used by the Soil Conservation Service is explained and the 
capability groups are given for all the soils of the county. 
In addition, estimated yields of principal crops are given 
for each soil under two levels of management, and soil and 
crop management are discussed. 


Capability Groups 

Soils of the county have been placed in_ capability 
classes and subclasses. This was done according to the 
standards of the nationwide system of capability group- 
ing, in which there are eight land-capability classes and 
up to four subclasses. 

The eight general classes indicate to what extent the 
natural features of each soil limit its use or cause risk 
of damage if it is used for crops, grazing, woodland, or 
wildlife. A soil is placed in one of the eight classes after 
study of the uses that can be made of it, the risks of ero- 
sion or other damage when it is used, and the need for 
practices to keep it suitable for use, to control erosion, 
and to maintain yields. . 

In classes I, TI, and TIT are soils that are suitable for 
annual or periodic cultivation for annual or short-lived 
crops. Class I soils are those that have the widest range 
of use and the least risk of damage. They are level or 
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nearly level, productive, well drained, and easy to work. 
They can be cultivated with almost no risk of erosion and 
will remain productive if managed with normal care. 

Class IT soils can be cultivated regularly but do not 
have quite so wide a range of suitability as class I soils, 
or need more protection. Some class IT soils are gently 
sloping and consequently need moderate care to prevent 
erosion; others are slightly droughty or slightly wet, or 
somewhat limited in depth. 

Class III soils can be cropped regularly but have a nar- 
rower range of use and need more careful management 
than soils in classes I and IT. 

In class IV are soils that should be cultivated only oc- 
casionally or only under very careful management. 

In classes V, VI, and VII are soils that, as a rule, 
should not be cultivated for annual or short-lived crops 
but can be used for pasture, range, woodland, or wildlife. 

Class V soils are nearly level to gently sloping but 
are wet, low in fertility, or otherwise unsuitable for 
cultivation. 

Class VI soils are not suitable for crops because they 
are steep or droughty or otherwise limited, but they give 
fair yields of forage and fair to high yields of forest. 
products. Some soils in class VI can, without damage, be 
cultivated enough so that fruit trees or forest trees can 
be set, out or pasture plants seeded. 

Class VIT soils provide only poor to fair yields of for- 
age. Yields of forest products may be high. 

In class VIIT are soils that have practically no agricul- 
tural use. Some of them have value as watersheds, wild- 
life habitats, or scenery. 

Capability subclasses—The soils in any one capability 
class are limited to about the same degree by their nat- 
ural features, but they may be limited for different rea- 
sons. To show the main kind of limiting factor, any one 
of classes II through VIII may be divided into from one 
to four subclasses, each identified by a letter following 
the capability class number. The letter “e” indicates that 
the risk of erosion is what chiefly limits the uses of the 
soil; the letter “w” is used if the soil is too wet for gen- 
eral use and needs water control; the letter “s” shows 
that the soil is shallow, droughty, or unusually low in 
fertility; and the letter “c” is used to indicate that the 
climate is so hazardous that it limits uses of the soil. 

The soils of Bayfield County, particularly in the 
wooded areas, were mapped in Jess detail than would have 
been. done in open country. The mapping units are soil 
associations, which include more than one soil type or 
phase. 


Classes and subclasses in Bayfield County 

In this subsection the soils of the county are listed by 
classes and subclasses. Subclasses indicate dominant lim- 
itations of the soils. All soils in the county, however, are 
limited by the cool climate, short growing season, and risk 
of frost. The climate is not suitable for producing grain 
from any of the varieties of corn now available. The 
choices of other crops and of tillage practices are dras- 
tically limited by the growing season. 

Under each of the subclasses, there are listed individual 
soils, which are components of the associations shown on 
the soil map. This is necessary because each association 
consists of different soils that vary in texture, natural 
drainage, slope, stoniness, and other characteristics; hence, 


soils that have different capabilities for crops, pasture, 
and other uses. 

Class I—Soils that have few limitations that restrict 
their use. None of the soils in Bayfield County are in 
class I. Nearly level areas of Ontonagon silt loam and of 
Superior loam, however, are close to the requirements of 
class I. 

Class I1.—Soils that have some limitations that reduce 
the choice of plants or require moderate conservation 
practices. 

Sudclass 7e—Undulating and nearly level sandy 
loams, loams, and silt loams that are subject to moder- 
ate risks of erosion and require protection when cul- 
tivated. 


Ahmeek loam, undulating. 

Gogebic loam, nearly level. 

Gogebic loam, undulating. 

Gogebic sandy loam, nearly level. 
Gogebic sandy loam, undulating. 
Munising sandy loam, nearly level. 
Munising sandy loam, undulating. 
Ontonagon silt loam, nearly level. 
Ontonagon silt toam, undulating. 
Superior fine sandy loam, nearly level. 
Superior fine sandy loam, undulating. 
Superior loam, nearly level. 

Superior loam, undulating. 

Superior sandy loam, nearly level. 
Superior sandy loam, undulating. 


Subclass ITov.—Nearly level soil limited by excess 
surface water in wet seasons and by the-short growing 
season and risk of frost. Only one soil is in this sub- 
class; Ontonagon clay loam, nearly level. 

Class [TT.—Soils that have severe limitations that re- 
duce the choice of plants or require special conservation 
practices, or both. 

Subclass [1le-—Gently sloping, undulating, sloping, 
and rolling soils that are subject to erosion by water 
or wind and that need protection if cultivated. 


Cloquet loam, undulating. 

Gogebic loam, rolling. 

Gogebic sandy loam, rolling. 

Hibbing clay loam, rolling. 

Ontonagon clay, undulating. 

Ontonagon clay, rolling. 

Ontonagon clay loam, undulating. 

Ontonagon clay loam, rolling. 

Ontonagon clay loam, shallow, undulating. 

Ontonagon silt loam, rolling. 

Orienta fine sandy loam, undulating. 

Ovienta fine sandy loam, rolling. 

Orienta sandy loam, undulating. 

Orienta sandy loam, rolling. 

Superior loam, rolling. 

Superior loam, shallow, undulating. 

Superior fine sandy loam, rolling. 

Superior sandy loam, rolling. 

Superior sandy loam, shallow, undulating. 

Subclass IIIs.—Nearly level and undulating, shal- 

low, somewhat cdroughty soils over gravel. 

Cloquet sandy loam, undulating. 

Pence cobbly loam, nearly level. 

Pence cobbly loam, undwating. 

Pence fine sandy loam, nearly level. 

Pence fine sandy loam, undulating. 

Pence gravelly loam, nearly level. 

Subclass I[lw—Nearly level soils that have re- 

stricted surface runoff in wet seasons and slow drain- 
age through the subsoil layers. 
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Ontonagon clay, nearly level. 
Ontonagon silty clay, nearly level. 
Orienta fine sandy loam, nearly level. 
Orienta loamy sand, nearly level. 
Orienta sandy loam, nearly level. 


Class IV.—Soils that have very severe limitations that 
restrict the choice of plants, require very careful manage- 
ment, or both. 

Subclass [Ve—Undulating and rolling soils that are 
easily eroded if they are cultivated without special pre- 
cautions. 


Orienta loamy sand, rolling. 
Orienta loamy sand, undulating. 


Subclass IVs.—Nearly level to rolling loamy sands, 
sandy loams, and fine sands that have low capacity to 
hold moisture available to plants. 


Bibon fine sand, nearly level. 

Bibon fine sand, undulating. 

Cloquet gravelly sandy loam, undulating. 
Cloquet gravelly sandy loam, rolling. 
Cloquet sandy loam, rolling. 

Hiawatha loamy sand, nearly level. 
Hiawatha loamy sand, undulating. 
Pence gravelly loam, undulating. 

Vilas loamy sand, nearly level. 

Vilas loamy sand, undulating. 


Subclass [Vw.—Poorly drained soils that, without 
artificial drainage, have some value for pasture. 


Bergland silty clay. 
Bruce fine sandy loam. 
Bruce loam. 

Ogemaw loamy sand. 
Ogemaw sandy loam. 
Pickford silty clay. 


Class V.—Soils that have little or no erosion hazard 
but have other limitations, impracticable to remove, that 
limit their use largely to pasture, woodland, or wildlife 
habitat. 

Subclass Vw.—Nearly level, poorly drained soils, 
some of them stony. 


Adolph loam. 

Adolph sandy loam. 

Adolph silt loam. 

Adolph very stony loam. 
Adolph very stony loam, nearly level. 
Adolph very stony sandy loam. 
Adolph very stony silt loam. 
Kinross loamy sand. 

Kinross sand. 

Rifle peat. 

Saugatuck fine sand. 
Saugatuck loamy sand. 
Saugatuck loamy fine sand. 
Saugatuck sand. 


Subclass Vs.—Nearly level, imperfectly drained, 
stony soils. Only one soil is in this subclass: Freer 
very stony silt loam, undulating. 

Class VI.—Soils having severe limitations that make 
them generally unsuitable for cultivation and limit their 
use largely to pasture, woodland, or wildlife habitat. 

Subclass Vie—Undulating to rolling stony soils that 
have satisfactory moisture relationships. 

Freeon very stony silt loam, undulating. 
Gogebic very stony loam, undulating. 
Gogebic very stony loam, rolling. 

Gogebic very stony sandy loam, undulating. 


Gogebic very stony sandy loam, rolling. 
Gogebic very stony sandy loam, shallow, undulating. 
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Hibbing very stony clay loam, undulating. 
Hibbing very stony clay loam, rolling. 
Munising very stony sandy loam, undulating. 
Santiago very stony silt loam, rolling. 


Subclass Vis—Undulating to rolling, stony or 
droughty soils, 


Bibon fine sand, rolling. 

Cloquet very stony gravelly sandy loam, undulating, 
Cloquet very stony gravelly sandy loam, rolling. 
Cloquet very stony sandy loam, mndulating. 

Cloquet very stony sandy loam, rolling. 


Class VIT.—Soils that have very severe limitations that 
make them unsuitable for cultivation and restrict their 
use largely to grazing, woodland, or wildlife. 

Subclass VIJe—Hilly stony soils that have fair mois- 
ture relationships. 


Gogebic very stony loam, hilly. 
Gogebic very stony sandy loam, hilly. 
Hibbing very stony clay loam, hilly. 
Steep land, Ontonagon materials. 


Subclass Vils.—Nearly level to hilly and_ steep, 
droughty soils. 


Cloquet sandy loam, hilly. 

Cloquet very stony gravelly sandy loam, hilly. 
Emmert cobbly loam, hilly. 

Hiawatha loamy sand, rolling. 

Hiawatha loamy sand, hilly and steep. 
Hiawatha very stony loamy sand, undulating. 
Hiawatha very stony loamy sand, rolling. 
Hiawatha very stony loamy sand, hilly and steep. 
Omega sand, nearly level. 

Omega sand, undulating. 

Omega sand, rolling. 

Omega sand, hilly and steep. 

Omega very stony sand, rolling, 

Pence fine sandy loam, rolling. 

Vilas sand, nearly level. 

Vilas sand, undulating, 

Vilas sand, rolling. 

Vilas sand, hilly and steep. 

Vilas fine sand, undulating. 

Vilas fine sand, hilly and steep. 

Vilas loamy sand, rolling. , 

Vilas very stony sand, undulating. 

Vilas very stony sand, rolling. 

Vilas very stony sand, hilly and steep. 


Class Vi2I.—Soils that have limitations that preclude 
their use for commercial plant production and restrict 
their use to recreation, wildlife, or other wildland pur- 
poses. Even if drainage were feasible, the peats of Bay- 
field County are in this class because of climatic limita- 
tions. 

Subclass VI1Iw.—Wet. peats. 


Greenwood peat. 
Spalding peat. 
Tahquamenon peat. 
Onelassified soils—Land types not classified as to capa- 
bility. 
Alluvial land. 
Lake beaches. 


Made land. 
Marsh. 


Estimated Yields 


Estimated average acre yields for the principal crops 
grown in Bayfield County are given in table 3. The esti- 
mates are for yields under two levels of management. 
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They do not apply to the soil associations shown on the 
soil map in the back of this report but to the component 
soils within the associations. The yields for trees and 
pasture are given at only one level of management. _ 

The estimated yields are based on field observations 
made by soil scientists, information furnished by local 
farmers, and data obtained from the experiment station, 
the county agent, and agricultural specialists. The yields 
may vary from year to year on the same soil, according to 
climate and management. 

The estimated yields in columns A are those to be ex- 
pected under management used by most of the farmers 
in the county. Under prevailing management, barnyard 
manure is used and also about 100 pounds per acre of 
starter fertilizer for silage corn, potatoes, and sunflowers. 
Little or no fertilizer is used for small grain or hay 
grown in crop rotations, Only a minimum amount of lime 
is used for alfalfa. In general, farmers rotate their crops, 
but uniform cropping systems are not used throughout 
the county. 

Yields in columns B are those to be expected under im- 
proved management. Such management includes the cor- 
rect use of fertilizer and lime, the use of selected seed, the 
topdressing of hay crops with manure, timely seeding, 
proper tillage, good harvesting methods, and measures to 
control runoff. 

Yields have not been estimated for intensive manage- 
ment, which includes heavy fertilization of the sandy souls 
and supplemental irrigation. 


Soil Management 


Management practices vary for clays, sands, and the 
intermediate sandy loams and loams. Information on 
management of clays over many years has been obtained 
from the Ashland Experiment Station and on sands from 
the Spooner Branch Agricultural Experiment Station of 
the University of Wisconsin. Medium-textured soils 
have requirements between. the two extremes. 

The following summary is based on reports by A. R. 
Albert, associate professor of soils, College of Agricul- 
ture, University of Wisconsin. 

Water management—On the red clay soils and the as- 
sociated soils with a clay substratum (Ontonagon, Supe- 
rior, Orienta, Pickford, and Bergland) and the silt loam 
soil (Freeon), surface water must be drained. Drainage 
is especially necessary where winter grains and legumes 
are seeded. Small depressions in which ponds form after 
rains may be filled with soil from higher land. Wide and 
shallow waterways may be cut from one saucer-shaped 
basin to another and the soil moved back to raise the bot- 
tom of the basin. Where there is danger of erosion by 
water, grassed waterways should be used. ; 

On sands (Omega, Bibon, Vilas, Hiawatha, Orienta, 
Ogemay), shelterbelts of conifers help to control wind 
erosion and thus prevent crop damage. They also protect 
legumes and winter grains in winter by improving snow 
cover. Supplemental sprinkler irrigation of these sandy 
soils may more than double crop yields. (Note that Ori- 
enta occurs in both groups—clay and sand.) 

On undulating and rolling loam and sandy loam soils 
(Cloquet, Gogebic, Superior), erosion control practices in- 
clude use of stripcropping, terraces, grassed waterways, 


and dams with drop inlets. Good soil tilth will promote 
infiltration of water. 

A watershed association that covers about 500 acres and 
40 farms in the drainage area of Whittlesey Creek was 
organized in 1954. 

Organic matter—Manure is an excellent fertilizer and 
soil conditioner. It should be spread on the soil from the 
barns as soon as possible. Manure is generally spread on 
meadows that are’ to be plowed in the spring. If fields 
are sloping, manure is stored in piles or in pen bafns until 
after the spring thaw. To boost the organic-matter con- 
tent of the soil, crop wastes that are not needed should be 
left on the field. Grazing should be restricted: enough to 
leave a top growth of grasses and legumes to plow under 
or to disk in fair to good seasons. To rehabilitate sandy 
soils, winter rye may be plowed under when the heads 
emerge. Organic matter promotes entrance and retention 
of water. 

Lime.—On the clay and silt loam soils, about 6 tons of 
grade A agricultural lime per acre are needed to counter- 
act the acidity generally found in newly broken land. 
This amount of lime, will raise the pH, or reaction, of the 
plow layer from about 5.0 to 6.5 and make the soil favor- 
able for alfalfa. Sandy soils need about 34% tons of lime 
to make the same change. Clay and sand need 4 and 24% 
tons, respectively, to raise the pH from 5.0 to 6.0 and to 
make the soil more favorable for red and alsike clovers. 
The red clay soils generally have natural lime at a depth 
of about 30 inches, but the acid surface soil needs appli- 
cations of lime. 

Commercial fertilizers—A. general recommendation for 
grain and new legume seedlings on soils of all textures is 
250 to 300 pounds per acre of 0-20-20, drilled with the 
seed or broadcast. Badly depleted soils may be given 
double this amount. On sandy soils and on heavier soils 
where lodging of grains is not likely, 5-20-20 may be used. 

Corn, sunflowers, potatoes, and peas rieed starter ferti- 
lizer. For example, rowed and drilled crops need 250 
pounds of 3-12-12, and potatoes, 500 pounds of 3-9-18 per 
acre. As a substitute, 200 and 400 pounds per acre, re- 
spectively, of 5-20-20 may be used. Potatoes should also 
be sidedressed with another 500 pounds of 6-6-18, or like 
fertilizer; and corn and sunflowers, with 150 to 250 
pounds of ammonium nitrate. 

Pastures respond to annual topdressing with 150 pounds 
of ammonium nitrate (83-0-0). Every 2 to 5 years, lime, 
potash, and phosphate should be used as a topdressing in 
amounts determined by soil tests. The county agricul- 
tural agent and the College of Agriculture of the Univer- 
sity of Wisconsin will supply detailed fertilizer recom- 
mendations. 

Legumes.—Alfalfa and clover should be grown on one- 
half to tivo-thirds of the cropland. When alfalfa stands 
are reduced below 80 percent, the fields should be plowed 
and a rotation started that will bring them back to alfalfa. 

Weeds—Good hay stands, fall plowing, and check- 
rowed corn are weapons against annual and other weeds. 
Chemical weedkillers can be very helpful. Quackgrass 
is weakened by exposure of roots to drought and frost. 

Winter grains —Winter grains spread the weather risk 
and the spring workload. They provide a winter cover 
for the soil, and they conserve plant nutrients in the soil. 
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They will produce more pounds than spring grains but 
require good surface drainage. 

Special crops.—Intensive cultivation of small fruits, 
vegetables, flowers, and orchards is more important than 
the acreages indicate. Reports and recommendations by 
specialists will provide information for growers. 

Forestry.—Woodlands should be fenced to prevent 
damage from livestock. Timber, pulpwood, Christmas 
trees, fenceposts, and firewood can be taken from forests 
according to approved methods. Trees protect soil from 
erosion. Soil erosion should be avoided along roads lead- 
ing into the forests. In Bayfield County thousands of 
acres are too stony, too rough, or too sandy to make good 
cropland. Such areas should be used for forest. crops. 

Wildlife—In some cases, standing crops need protec- 
tion from wildlife, such as deer. Generally, agriculture is 
favored by wildlife, as for example, the destruction of in- 
sect pests by birds. Many tourists are attracted to Bay- 
field County by good fishing and hunting. Wildlife con- 
servation officials will furnish advice on game manage- 
ment. 


Crops and Crop Management 


‘Dairying is the principal source of income in Bayfield 
County. Hay and pasture are the most important crops. 
These and other crops grown in the county-are disctissed 
in this section. 

Mixed clover and timothy hay—Mixed clover and tim- 
othy hay is the most important crop in Bayfield County 
in. both acreage and value. It is the principal feed for 
livestock during winter. In some years a considerable 
tonnage is shipped to outside markets. Acreage yields 
have not greatly changed during the past 30 years. The 
heavy soils of the lake plains produce the highest average 
yields of hay. 

Mixed clover and timothy hay is commonly grown 2 to 
4 years in rotation with 1 year of small grain. Either 
corn or potatoes, in areas where they are grown, will re- 
place the year of grain. The mixed clover and timothy is 
usually seeded in the spring at the time of sowing the 
small grain. The haying season usually begins late in 
June or early in July and may extend into August, de- 
pending on the weather. 

Alsike is commonly substituted for red clover, or added 
to the clover and timothy mixture, especially if the crop 
is to be grown on heavy or imperfectly drained soils. 
Some farmers grow it for seed. Alsike clover, like red 
clover, grows on old logging roads or other open areas on 
uncleared land. 

Alfalfa.— Alfalfa has increased steadily in acreage 
since 1939. Yields have also increased because better 
suited varieties are more extensively used. Currently pop- 
ular varieties are Vernal and Narragansett. 

Alfalfa grows best in Bayfield County in the better 
drained areas of the lake plains where the subsoils are 
naturally calcareous. Good drainage is essential for suc- 
cessful production. 

Application of enough ground limestone to bring the 
pH up to 6.5 generally helps establish stands of alfalfa 
on the reddish clay loam soils of the lake plain. From 
2 to 4 tons per.acre are often needed. Larger amounts 
are necessary on the more acid soils. Generally, lack of 


moisture, rather than acidity, limits the growth of alfalfa 
on the sandy soils. 

Alfalfa is sown in spring with oats as a nurse crop. 
Two cuttings of hay are commonly made unless the sec- 
ond crop is harvested for seed. Yields of the second 
cutting of hay are generally much smaller than those of 
the first. 

The growing of alfalfa for seed is an important source 
of income in the northern part of the county along Lake 
Superior. Yields of seed from the first crop range from 
about 100 to 500 pounds, depending on the season and 
the. soil types; those from the second cutting are less. 

Oats—Oats are the most important small-grain crop 
grown in Bayfield County and are used as feed for all 
livestock, They are well suited to the cool, moist climate 
and do well on the reddish clay loams of the lake plain. 

On the heavy soils of the lake plain, oats are usually 
sown where hay was grown the previous year. They are 
drilled in as soon as the weather permits the preparation 
of the seedbed. The date of seeding varies from about 
the latter half of April to the middle of May, depending 
on the weather and the type of soil. The sod is cultivated 
several times before final plowing in the fall. Oats gen- 
erally do not produce as well on areas plowed in spring. 
Surface drains are needed to remove excess surface water 
rapidly. Removal of the knolls and depressions typical 
of these heavy clay soils has proved beneficial to the pro- 
duction of oats. The crop is generally harvested by mid- 
August, unless cut,earlier for hay. Most of the harvest- 
ing is done with small combines. Branch and ‘Ajax, 
along with some Sauk and Rodney, are among the vari- 
etles grown. 

Corn.—The acreage of corn in Bayfield County reached 
its peak (2,600 acres) in 1949. This was 32 percent of 
the oat acreage. In 1954, the corn acreage decreased. 
The records indicate a tendency to grow more corn in dry 
years, or when a shortage of hay is expected. Most of 
the corn grown is for silage. 

Corn for grain is not well suited to the climate and soil 
of Bayfield County. Dent varieties of 75 to 80 relative 
maturity (days to reach a standardized degree of relative 
maturity), if planted early, about the middle of May, 
produce mature corn on the heavy clay loams in most sea- 
sons. Corn for silage is better suited, but production is 
also handicapped on the finer textured soils and in the 
higher areas of the southern highlands where the grow- 
ing season is shorter. 

A common practice is to grow corn on sod land that has 
been fall plowed. Light sandy loams or loamy sands, 
however, are not, or should not be, plowed until spring, 
as they are subject to blowing. The fall-plowed sod is 
prepared for planting by disking and harrowing (drag- 
ging). The corn is either planted in checkrows 42 inches 
apart or is drilled. Silage corn is more commonly drilled 
than corn used for grain. Planting dates vary from the 
middle of May to the middle of June, depending on the 
season, the location within the county, and the soil con- 
ditions. 

Potatoes.—Since 1949, the acreage in potatoes has de- 
creased rapidly. Average yields for the county as a 
whole have fluctuated widely in the last 25 years. Pota- 
toes are well suited to the fine sandy loams and loams on 
the gently rolling southern highlands and on the outwash 
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plains and terraces of the Namekagon Valley. They are 
less well suited to the reddish clay loams, although good 
potatoes have been grown on those soils. Potatoes for 
home use are produced on soils that differ widely. 

Tree fruits—Considerable attention has been given to 
the production of apples, cherries, and plums in Bayfield 
County for a number of years, but. commercial orcharding 
has not been very successful. Most of the fruit is pro- 
duced in a belt, about 3 miles wide, that borders Chequa- 
megon Bay and Lake Superior. Apples, however, are 
grown throughout the county. Climatic conditions are 
most favorable in this belt, mainly because the large 
bodies of water tend to moderate temperatures and to 
produce a Jag in seasonal changes. Thus, the develop- 
ment of buds and blossoms is checked in spring, and the 
chance of disastrous late spring freezes is reduced. In 
addition, the trees are not so often subject to extremely 
low temperatures in midwinter. The adequate air drain- 
age provided over much of the area by the hilly and slop- 
ing relief also favors this belt. 

Fruit trees, in general, require deep, well-drained soils 
of moderate to good fertility, where root systems can _de- 
velop readily. The soils most suitable for fruit produc- 
tion are the sandy loams and loams that occur on the hills 
in association with soils of the rolling lake plains. The 
reddish clay loams are generally too heavy, too slowly 
drained, and too impervious to root development for fruit 
trees. The loamy sands, in general, are less desirable for 
growing fruit trees than the sandy loams because mois- 
ture relations are less favorable, and the content of plant 
nutrients is lower. Soils that have sandy layers over a 
clay substratum may present special problems. Water 
readily penetrates the surface layers of these soils and is 
retained above the underlying clay layer, particularly in 
lower lying areas. Likewise, areas where the surface of 
the clay layer is uneven have a series of water pockets 
and are unsuited to the growth of thrifty trees. 

Small fruits—Strawberries and raspberries are the 
principal small fruits grown. Blackberries are commonly 
grown in the home garden. The strawberries and rasp- 
berries are of very high quality and sell well on the late 
market. 

The growing use of irrigation in the county will tend 
to inerease production of small fruits. There is, however, 
a need for improved marketing facilities. Robinson and 
Catskill are common varieties of strawberries; some Pre- 
mier are also grown. Latham, Sunrise, Viking, and June 
are varieties of raspberries grown in the county. 

A common practice is to set out strawberries in June 
for production the two following seasons. They are then 
plowed. Strawberries are commonly given an application 
of a nitrogen fertilizer. The sandy loams underlain by 
clay are the principal soils used for growing strawberries 
anc taspberries. 

Minor crops.—Some of the less extensively grown crops 
in Bayfield County are rye, wheat, barley, flax, peas, 
beans, and garden vegetables. 

The acreage of rye, grown for grain in the county varies 
considerably from year to year. Rye can be grown on all 
the arable soils of the county. It does relatively well on 
the sandy soils; yields ave better, however, on the loam 
and clay loam soils. One and one-half bushels per acre 
is the recommended rate of seeding on the clay loam soils. 


Experiments at the Ashland Experiment Station indicate 
that winter rye leads all other small grains in northern 
Wisconsin in the production of pounds of grain per acre 
and in total digestible nutrients per acre. The average 
yield from 1948 to 1952 was approximately 13 bushels. 
Winter wheat, if sown no later than the tenth of Septem- 
ber, does well on the well-drained clay loams and loams 
of Bayfield County. Areas at some distance from Lake 
Superior require earlier sowing. The recommended rate 
of seeding on the clay loam soils is 2 bushels per acre. 

The average yield of wheat from 1948 to 1952, as re- 
corded at the Ashland Experiment Station, was approxi- 
mately 20 bushels per acre. In total pounds of grain pro- 
duced, winter wheat. approached rye and exceeded oats 
and barley. Recent investigations at the Ashland Experi- 
ment Station indicate that barley produces slightly fewer 
pounds of grain per acre than rye and winter wheat. The 
average yield of barley from 1943 to 1952 was approxi- 
mately 24.4 bushels per acre. Barley is not suited to the 
sandy soils, and on the reddish clay loams high yields can 
be obtained only if amendments, particularly nitrogen and 
organic matter, are applied, Two bushels per acre is the 
recommended rate of seeding on the clay Joam soils. 

Flax is also grown to a minor extent in the county. It 
is well suited as a first crop on plowed-up sod, provided 
quackgrass is not too thick. Good results are not obtained 
on either the imperfectly drained or the coarse sandy soils. 

Wax and green beans are grown for canning in the 
neighborhood of Bayfield. The wax beans do best on the 
sandy soils overlying clay; the green beans grow best on 
the reddish clay loam soils. Yields range from about 2 
tons per acre to as high as 7 tons. 

Tomatoes, cabbage, onions, and other vegetables are well 
suited to the comparatively cool climate. They are grown 
to a limited extent in family gardens and for local 
markets. 

Permanent pasture.—Comparatively little attention has 
been given to the management of tame pastures in Bay- 
field County. There has been some improvement in the 
last few years, however, because of the cost-sharing pay- 
ments made by the Agricultural Conservation Program. 

The principal tame pasture grasses are redtop, Ken- 
tucky bluegrass (locally called Junegrass), bromegrass, 
timothy, and quackgrass. This mixture dries up in mid- 
summer and remains dormant until the colder and moister 
weather in fall. The: comparatively recent introduction 
of ladino clover has shown it to be well suited to the cli- 
matic and soil conditions of the lake plain. Experiments 
at the Ashland Experiment Station indicate a marked 
response of tame pastures to applications of manure, of 
superphosphate, and of a complete fertilizer, such as 
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Engineering Applications 


This section summarizes the characteristics of some of 
the soils of Bayfield County that are likely to affect engi- 
neering. It is provided to help engineers interpret for 
engineering purposes the soil survey information con- 
tained in this report. /¢ does not, however, eliminate the 
need for sampling and testing for design and construction 
of specific engineering works. 
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Engineering Properties of Soils 


Many properties of soils affect the construction of roads, 
ponds, reservoirs, farm terraces, drainage systems, pipe- 
lines, building foundations, and the grading of athletic 
fields and lawns. The most important of these are per- 
meability to water, depth to consolidated materials, tex- 
ture, and drainage. Information about these properties 
for selected soils in Bayfield County is given in table 4. 

The permeability of a soil determines whether tile or 
open drains will lower the water table and whether small 
farm ponds will hold water. Special laboratory studies 
are needed to determine how soil materials at reservoir 
sites will react under heavy water pressure. 

The depth to hard bedrock affects the cost of grading 
or excavating for roads, pipelines, foundations, and farm 
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ponds. Tt must be considered before installing tile drain- 
age or terraces on shallow soils.. Most, soils in Bayfield 
County are deep to consolidated materials because the gla- 
cial drift is thick. 

Iknowledge of the texture of all soil horizons above bed- 
rock and the amount of coarse fragments in these horizons 
will help determine the suitability of a soil for engineer- 
ing purposes. Some textural terms used in soil survey 
work may differ from those used in engineering manuals. 
The standard soil survey textural terms are defined in the 
Soil Survey Manual (70). 

Some soils in the county have strata of gravel or sand 
or have a high proportion of coarse fragments. ‘These 
materials may be suitable for surfacing roads, making 
concrete, or similar uses. 


Tanit 4.—Some engineering properties of selected soils 


Soil type Permeability Depth to consolidated Texture Drainage 
materials 
Adolph loam___.-- Moderate_.-..----.--.-- Deep; local areas are Loam underlain by gravelly and stony | Very poor. 
shallow to igneous loam and sandy loam till at a depth 
rock, mostly gabbro or of about 16 inches. 
diabase. 
Bergland silty Slow to very slow.._..-- Déeprrsata2 Bon eid se Soe! Silty clay or clay throughout except for | Very poor. 
clay. an occasional silty clay loam surface 
horizon. 
Bibon fine sand...| Rapid in sandy part of Deep ecu iiss esc wccsiecee Fine sand to depths of 5 to 10 feet; clay | Somewhat exces- 
profile; slow in under- below. sive. 
lying clay. 
Bruce fine sandy Moderately slow_-.-.--- DGGp 2 ieee yuh oe nad Fine sandy loam or loamy fine sand toa | Very poor. 


loam. 


Cloquet gravelly 
sandy loam. 

Cloquet loam. ___- 

Cloquet sandy 
loam. 


Freeon very stony 
silt loam. 


Gogebic loam_.__- 


Gogebic sandy 
loam. 


Hiawatha loamy 
sand, 

Hibbing clay loam. 

Kinross sand____-- 


Munising sandy 
loam. 


Ogemaw sandy 
loam. 


Omega sand_____. 
Ontonagon clay 
loam. 


Moderate to rapid___.__- 


Moderate to rapid_.__--- 


Moderately rapid to 
rapid. 
Moderate to slow__.__.-- 


Moderate to slow 


Moderate to slow_____-_- 


Moderately rapid__.._..- 


Moderately slow__..---- 
Very rapid___.____.-_.--. 
Moderately rapid_.__-.-_ 


Slow to moderate__.__._- 


Very rapid.____..--._--- 
SloWe2i 25-3220 2222 esas 


Deep; local areas are 
shallow to igneous 
rock, mostly gabbro or 
diabase. 

Deeps SG e Soke eos 


Variable; local areas are 
shallow to igneous 
rock, mostly gabbro or 
diabase. 

Deep; local areas are 
shallow to igneous 
rock, mostly gabbro or 
diabase. 


Deep; local areas are 
shallow to-igneous 
rock, mostly gabbro or 
diabase. 

Deep; sandstone com- 
monly occurs at 10 to 
20 feet. ; 


Deep; sandstone may 
oceur locally within 
5 feet. 

Deep s- sce sees -ceeese 


depth of about 20 inches; underlain 
by clay loam to a depth of about 30 
inches; clay below. 

Gravelly sandy loam to depths of 1% 
to 2 feet; underlain by sand, gravel, 
and cobbles. 


Loam and sandy loam to a depth of 
about 30 inches; sand below. 

Sandy loam to a depth of about 2 feet; 
loamy sand below. 

Silt loam over silty clay loam and clay 
loam to a depth of about 2 feet; fragi- 
pan at about 2 to 3 feet; underlain by 
stony sandy clay loam till. 

Loam or sandy loam underlain by 
sandy loam to sandy clay loam till at 
depths of about 2 to 3 feet; fragipan 
layer of variable thickness above the 
till. 

Sandy loam underlain by sandy loam 
till at a depth of about 3 feet; fragi- 
pan layer above the till. 


Loamy sand to depths of 18 to 24 
inches; sand below. 


Clay loam underlain by clay at a depth 
of about 3 feet. 

Sand throughout except for some fine 
stratified gravel. 

Sandy loam soil profile over sandy 
loam till, except for loamy sand or 
sand fragipan at 2 to 3 feet. 

Sandy loam underlain by loamy sand 
at a depth of about 7 inches; clay 
occurs at depths of 15 to 42 inches. 

Sand 

Clay loam underlain by clay or silty 
‘clay at depths of 6 to 12 inches. 


Somewhat exces- 
sive. 


Good to somewhat 
excessive. 

Somewhat exces- 
sive. 

Moderately good. 


Good to moderately 
good, 


Good to moderately 
good. 


Somewhat exces- 
sive, 

Good. 

Very poor. 

Moderately good. 

Very poor to imper- 
fect. 


Excessive. 
Moderately good. 
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TABLE 4.—Some engineering properties of selected soils—Continued 


Soil type Permeability Depth to consolidated Texture Drainage 
materials 
Orienta loamy Rapid in sandy part of Deepe-vavoesvsaceceees Loamy sand to sand in upper 3 to 5 | Moderately good to 
sand. profile; slow to very or 6 feet; clay below. somewhat poor. 
slow in underlying 
clay. 
Orienta sandy Rapid in sandy part of Deepens lez Ssecues he Sandy loam in upper 3 to 5 or 6 feet; | Moderately good to 
loam. profile; slow in under- clay below. somewhat poor. 
lying clay. 
Pence fine sandy Moderately rapid in Deep. 222s etseueiccees Fine sandy loam surface soil over sandy | Good to somewhat 
loam. solum; very rapid loam B horizon; stratified medium excessive. 
below. sand, coarse sand, and gravel begin- 
ning at depths of about 1 to 2 feet. 
Pence gravelly Moderately rapid in Deep. sseecsese see sees. Gravelly loam for upper 1 to 14% feet; a | Good to somewhat 
loam. solum; very rapid thin layer of sandy loam over strati- excessive. 
below. fied medium sand, coarse sand, and 
gravel that begins at depths of about 
1 to 2 feet. Cobblestones are com- 
mon to numerous on surface and in 
solum. 
Pickford silty clay.| Slow._------------------ Deep ee sin 222 Sehesses Silty clay or clay throughout, except | Poor. 


Santiago very Moderate to moderately 


Deep; local areas are 


for an occasional silty clay loam sur- 
face horizon. 


Silt loam to depths of about 12 to 18 | Moderately good to 


stony silt loam. slow. shallow to igneous inches; underlain by compact sandy good, 
rock, mostly gabbro or clay loam or clay loam to loam or 
diabase. sandy loam; stony sandy loam to 
sandy clay loam till at a depth of 
about 2 feet. 
Saugatuck sand._-| Rapid_-...-.----------- Deep ice secsatyecevecet Sand throughout and below the solum; | Poor to very poor. 
a cemented horizon (ortstein) com- 
monly between depths of 16 and 28 
inches. 
Superior loam___-- Moderately slow__--__-- Deep. os sesiecssesiee+ Loam to depths of 6 to 18 inches; clay | Good and moder- 
below. ately good. 
Superior loam, Moderately slow-------- Sandstone bedrock com- | Loam to depths of 6 to 18 inches; clay | Good and moder- 
shallow. monly occurs at depths below. ately good. 


inches locally. 


Superior sandy Moderately slow- ------- Oplest oes S See 
loam. 

Vilas loamy sand__| Rapid to very rapid --. -- Deeps o-5soseencecsene 

Vilas sand__..--- Rapid to very rapid_---- Deepesatssess-pe--sse5 


of 20 to 36 inches but 
may be as deep as 72 


Good and moder- 
ately good. 

Somewhat exces- 
sive, 


Sandy loam to depths of 6 to 18 inches; 
clay below. 

Loamy sand to sandy loam to a depth of 
about 24 inches; fairly clean sand 
below. 

Sand throughout and below the solum_.- 


Somewhat exces- 
sive. 
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The natural drainage of soils affects their engineering 
uses. Anything less than good natural drainage indicates 
that (1). the ground water is seasonally high or (2) there 
is some plane in the subsurface layers along which seepage 
water flows. In soils with impeded drainage, excavations 
may fill with water when the soils are wet. Natural drain- 
age along with other factors, such as acidity, is involved 
in the corrosion rate of pipelines. The stability of road 
grades depends on drainage. Extra work is generally 
needed to prepare good subgrades on poorly drained soils. 


Soil Test Data 


Samples from two profiles of Gogebic sandy loam were 
tested according to standard procedures (1) to help eval- 
uate the soils for engineering purposes. The test data are 
given in table 5. : 

The samples are taken from two profiles about 85 miles 
apart—one in Bayfield County, Wis., and one from Go- 
gebic County, Mich. The test data, however, probably do 


not show the maximum range in physical test characteris- 
tics of the B and C horizons of Gogebic sandy loam or of 
Gogebic loam. 

The engineering soil classifications in table 5 are based 
on. data obtained by mechanical analyses and by tests to 
determine liquid limits and_ plastic limits. Mechanical 
analyses were made by combined sieve and. hydrometer 
methods... The percentage of clay obtained by the hydrom- 
eter method should not be used in naming soil textural 
classes. 

The tests for liquid limit and plastic limit measure the 
effect of water on the consistence of the soil material. As 
the moisture content of a clayey soil increases from a very 
dry state, the material changes from a solid to a semisolid 
or plastic state. As the moisture content is further in- 
creased, the material changes from the plastic to a liquid 
state. The plastic limit is the moisture content at which 
the soil material passes from a solid to a plastic state. The 
liquid limit is the moisture content at which the material 
passes from a plastic to a liquid state. The plasticity 
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index is the numerical difference between the liquid limit 
and the plastic limit. It indicates the range of moisture 
content within which a soil material is in a plastic state. 

Table 5 also gives the moisture-density compaction data 
for the tested soils. If a soil material is compacted at 
successively higher moisture content, assuming that the 
compactive effort remains constant, the density of the 
compacted material will increase until the “optimum mois- 
ture content” is reached. After that, the density de- 
creases with increase in moisture content. The highest 
dry density obtained in the compaction test is termed 
“maximum dry density.” Moisture-density data are im- 
portant in earthwork, for as a rule optimum stability is 
obtained if the soil is compacted to about the maximum 
dry density, when it is at approximately the optimum 
moisture content. 


Engineering Classification Systems 


Most highway engineers classify soil materials in ac- 
cordance with the system approved by the American Asso- 
ciation of State Highway Officials (7). In this system, 
soil materials are classifiecl in seven principal groups. The 
groups range from A-1, consisting of gravelly soils of 
high bearing capacity, to A-7, consisting of clay soils hav- 
ing low strength when wet. Within each group, the rela- 
tive engineering value of the soil material is indicated by 
& group index number. Group indexes range from 0 for 
the best materials to 20 for the poorest. The group index 
number is shown in parentheses, following the soil group 
symbol, in the next to last column of table 5. 

Some engineers prefer to use the Unified soil classifica- 
tion system (73). In this system, soil materials are iden- 
tified as coarse grained (8 classes), fine grained (6 classes), 
or highly organic. An approximate classification can be 
made in the field. For exact classification, mechanical 
analyses are used for GW, GP, SW, and SP soils; and 
mechanical analyses, liquid limit and plasticity index data 
are used for GM, GC, SM, and SC soils and for the fine- 
grained soils. A plasticity chart, on which the liquid 
limit and the plasticity index may be plotted, is required 
for classification of the fine-grained soils and for identi- 
fication of the secondary component of the silty and clayey 
sands and gravels. The classification of the tested soils 
according to the Unified system is given in the last column 
of table 5. 


Genesis, Classification, and 
Morphology of Soils 


This section has-three parts. In the first part, the fac- 
tors that have brought about the formation of the soils 
are briefly discussed. In the second, the soil series are 
classified by higher categories. In the third, the mor- 
phology, as shown by the soil profile, and some laboratory 
studies of some of the dominant soils in the county are 
given. 


Factors of Soil Formation 


Soil is a function of climate, living organisms, parent 
materials, topography, and time. The nature of the soil 


at any point on the earth depends upon the combination 
of the five major factors at that point. All five of these 
factors come into play in the genesis of every soil, The 
relative importance of each, however, differs from place 
to place. In extreme cases one factor may dominate the 
formation of the soil and fix most of its properties, as is 
common when the parent material consists of pure quartz 
sand. Little can happen to quartz sand, and the soils de- 
rived from it generally have faint horizons. Even in 
quartz sand, however, distinct profiles can be formed un- 
der some types of vegetation where the topography is low 
and flat and the water table is high. Thus, for every soil 
the past combination of the five major factors is of the 
first importance to its present character. 

Climate.—Bay field County has the humid, cool-temper- 
ate, continental climate characteristic of the forested re- 
gion around the Great Lakes. Compared with much of 
the United States, it has wide extremes between summer 
and winter temperatures (see table 1). Lake Superior has 
a modifying influence, especially on the dates of early and 
late frosts, on only a relatively narrow belt along the 
shore. Over the county, climate has been a comparatively 
uniform factor in soil development, and few or no marked 
differences among the soils can be attributed directly to 
differences in climate. However, seemingly small differ- 
ences in the combinations of the factors of climate, vege- 
tation, parent materials, and topography do bring about 
differences in the soils formed. 

Living organisms—Before the forests were cut and the 
county was settled by white men, the native vegetation 
was most important in the complex of living organisms 
that affect soil development. The activities of animals 
were apparently of minor importance, although changes 
were produced locally by beaver dams. 

A mixed forest of white pine, sugar maple, yellow birch, 
and hemlock dominated on the well drained and moder- 
ately well drained sandy loam and loam uplands devel- 
oped on glacial till, White pine evidently was dominant 
on the clayey soils of the lake plain and red (Norway) 
pine on the loamy sands and sands of the outwash plain 
and sandy moraines. Elm, soft maple, and ash, inter- 
spersed with white cedar (arborvitae) and spruce, occu- 
pied the poorly and somewhat poorly drained mineral 
soils. White cedar and black spruce were the dominant 
trees on the organic soils. These differences in native 
vegetation seem to have been associated mainly with 
drainage and variations in the available moisture supply. 

The cutting of white pmes—the first trees, harvested— 
and the many forest fires altered the vegetation in the 
county. Aspen became the dominant second-growth tree 
on the Joams, followed by sugar maple. Jack pine was 
dominant on the sands and sandy loams. 

The clearing of the forest, the cultivation of the soils, 
the introduction of new species of plants, and the artificial 
improvement of natural drainage will affect genesis in the 
future. Few results of these changes can now be seen. 

Parent materials —The texture and the chemical and 
mineralogical composition of the parent materials have 
been important in the development of the soils in Bayfield 
County. 

Essentially all of the parent materials of the soils of 
Bayfield County are Pleistocene deposits. Exceptions are 
the exposures of igneous and sandstone bedrock, the recent 
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Mechanical analysis 2 
Bureau of Percentage passing sieve 
Soil name and location Publie Depth Horizon 
Roads re- = 
port No. 
No. 4|No. 10 
3-in. | 2)4-in.| 2-in. |1%-in.]} Tin. | %in. | %-in. | (4.7 | (2.0 
mm.) | mm.) 
Gogebic sandy loam:7 Inches 
SW sec. 11, T. 44 N., R. 6 W., | 830489 0- Ape tier puto | eZ hele Se Aclee stl tas 100 99 98 97 
50 ft. E. of county trunk high- §$30490 5-9 Done se oe |oececc ee eel sgadae 100 99 98 + 97 96 95 
way D, Bayfield County, Wis. | 830491 9-14 | By .__-..]------|-.----|--~---- 100 99 99 98 97 95 
$304.92 1f=24) (Bugien— cc|e-o2etlscese|ese s|LeeSes|ecae8s 100 99 98 96 
$30493 24-40 mises cal seek culiteces|a ees eae 100 99 97 95 93 
$30494 40252") Crsccce2|seasee| be. cent l ees 100 99 98 96 94 92 
Gogebic sandy loam:’ 
SEX sec. 13, T. 46 N., R. 41 W., | $30483 OMA Apt ed co idole tee tee 100 99 97 92 88 86 
Gogebie County, Mich. 830484 4-8) | Baa cee Seeeee| locate et 100 98 97 94 92 90 
830485 8-14 | Bo __-__ 100 99 98 97 95 93 90 88 85 
830486 14-22 | Byu._--_- 100 99 99 98 96 95 93 91 88 
25-40 | Baz-----|----~-]------ 100 99 97 96 94. 92 90 
402500) Cie eee ot | ae lee 100 99 98 96 94. 92 
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Tasie 5.—Hngineering test data ' 


! Tests performed by Bureau of Public Roads in accordance with 
standard procedures of the American Association of State Highway 
Officials (AASHO). 

2 Mechanical analysis according to the AASHO Designation: 
T 88-54. Results by this procedure frequently may differ some- 
what from results that would have been obtained by the soil survey 
procedure of the Soil Conservation Service (SCS). In the AASHO 


deposits of alluvium along the stream courses, and the 
recent beach and shore deposits along Lake Superior and 
Chequamegon Bay. The Pleistocene deposits consist of 
unassorted glacial till and water-assorted deposits of the 
outwash plains and glacial lakes. In the southwestern 
part of the county, a thin mantle of loess overlies the Cary 
drift, Presumably this loess was blown from the exposed 
alluvial flood plain of the Brule-St. Croix outlet to glacial 
Lake Duluth. (See the section Geology in this report.) 
The Pleistocene deposits range in texture from sand to 
clay. They range in depth from a few inches to 300 feet 
or more. The clay occupies the greater part of the lake 
plain; it was deposited on the lake floor in quiet water. It 
1s calcareous at about 2 to 8 feet below the surface. The 
red color presumably was caused by the presence of hema- 
tite, an iron oxide mineral. The till and outwash deposits, 
particularly of the northern and. western parts of the 
county, are sandy and have a high content of quartz and 
sandstone fragments derived from the underlying Lake 
Superior sandstone. The till deposits are also character- 
ized by dark- and light-colored glacial stones and boul- 
ders, particularly in the southern part of the county. Un- 
doubtedly, the over-riding ice picked up a majority of 
these stones from the underlying bedrock of Bayfield and 
nearby counties to the east. Figure 5 shows the belted oc- 
currence of the dark basic gabbros and diabases and the 
light-colored granites in Bayfield County. 
Topography.—The topography of Bayfield County 
ranges from level, or nearly so, to hilly and very steep. 
The range in relief is about 1,000 feet—from about 1,610 
feet in the southeast to 602 feet at Lake Superior. The 
rougher and more irregular terrain occurs in two areas: 


procedure, the fine material is determined by the hydrometer method 
and the various grain-size fractions are calculated on the basis of 
all the material, including that coarser than 2 mm. in diameter. 
In the SCS soil survey procedure, the fine material is determined 
by the pipette method and the material coarser than 2 mm. in 
diameter is excluded from calculations of grain-size fractions. The 
mechanical analyses used in this table are not suitable for use in 


(1) Along the peninsular backbone consisting of interlo- 
bate morainic and pitted outwash deposits, and (2) in the 
southeastern and southern parts of the county that are 
marked by outcrops of igneous rocks. Nearly level to 
gently undulating topography is characteristic of much 
of the lake plain and the smooth outwash plains. 

Topography influences soil development largely through 
its effect upon runoff, drainage, the height of the water 
table, and the exposure of parent materials and soils to 
the direct rays of the sun. These effects are conditioned 
by the other factors of soil formation. For example, in 
Bayfield County, level or nearly level soils may be exces- 
sively drained or they may be very poorly drained, de- 
pending upon the texture and permeability of the parent 
materials, 

Time——Compared to soils in many other parts of the 
United States, the soils of Bayfield County are young. 
Soil formation can only date back to late Pleistocene time. 
Weathering in this comparatively cool climate, in such a 
short period geologically speaking, has been slight. 


Classification of Soils by 
Higher Categories 


Soils are placed into narrow classes for the organization 
and application of knowledge about their behavior within 
farms or counties. They are placed in broad classes for 
study and comparisons of Jarge areas such as continents 
or parts of continents. In the comprehensive system of 
soil classification followed in the United States (77), the 
soils are placed in six categories, one above the other. Be- 
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For soil samples from two profiles 


a) 


Mechanical analysis 2—Continued 
Percentage passing Percentage smaller than 
sieve—Continued Specific 
| gravity 
No. 40}No. 60)No.200; 0.05 | 0.02 | 0.005 | 0.002 | 0.001 
(0.42 | (0.25-1(0.074/ mm} mm. | mm. | mm. | mm. 
mm.) | mm.) | mm.) 
88 77 53 48 34 13 9 7 2.71 
86 75 52 48 32 17 12 10 2.77 
84 72 46 40 25 14 10 7 2, 91 
86 74 39 33 19 9 6 4 2. 70 
79 64 34 28 16 9 6 6 2. 77 
79 62 29 24 14 7 5 3 2. 76 
81 70 48 40 24 8 5 4 2, 66 
83 73 47 41 27 14 11 9 2. 71 
78 66 42 35 20 10 8 6 2. 74 
80 65 33 26 14 6 4 4 2. 71 
83 69 36 30 18 9 5 4 2. 85 
84 71 34 29 7 8 6 5 2. 83 


Plas- 
Liquid | ticity 
limit index 
24 
22 1 
20 2 
(8) (8) 
(8) (8) 
(8) (°) 
23 (8) 
24 (8) 
21 (8) 
(®) (8) 
@) (8) 
(8) (8) 


Moisture-density | Engineering soil classification 
Maxi- Opti- 
mum mum 
dry * | moisture AASHOé Unified ® 
density |content 4 
Lbs. per 
cu. ft. Percent 
109 14 |] A-4(4)__--__ Le ML 
11k 15 | A-4(3)_-22----e ML 
115 12 | A-4(2)________- SM 
127 8 | A-4(1)__------- SM 
128 8 | A-2-4(0)_---__. 8M 
126 8 | A-2-4(0)_____-. SM 
109 14 | A-4(8)__----- 2. SM 
106 16 | A-4(2)_. 2 Le SM 
108 15 | A-4(1)_--_--_--. SM 
118 10 | A-2-4(0)_-_--_- 8M 
126 8 | A-4(0)__--_---- 8M 
127 8 | A-2-4(0)..____- SM 


naming textural classes for soils. 

3 Used No. 270 sieve and 1-minute hydrometer reading. 

*Compaction test on material passing No. 4 sieve (AASHO 
Designation: T 99-49), 

5 Standard Specifications for Highway Materials and Methods of 
Sampling and Testing (pt. 1, 7th ed.): The Classification of Soils 
and Soil-Aggregate Mixtures for Highway Construction Purposes, 


ginning at the top, the six categories are the order, sub- 
order, great soil group, family, series, and type. 

In the highest category, the soils of the whole country 
are placed in three orders, whereas thousands of soil types 
are recognized in the lowest category. The suborder and 
family categories have never been fully developed and 
thus have been little used. Attention has largely been 
given to the classification of soils by soil types and series, 
within counties or comparable areas, and to the subsequent 
grouping of series into great soil groups and orders. 

The classes in the highest category of the classification 
scheme are the zonal, intrazonal, and azonal orders (17). 
The zonal order is comprised of soils with evident, geneti- 
cally related horizons that reflect the predominant influ- 
ence of climate and living organisms in their formation. 
The intrazonal order consists of soils with evident, geneti- 
cally. related horizons that.reflect the dominant influence 
of a local factor of topography, parent materials, or time 
over the effects of climate and living organisms. The 
azonal order includes soils that lack distinct, genetically 
related horizons, commonly because of youth, resistant 
parent material, or steep topography. 

The soil series in the county are classified by order and 
great soil group in table 6. 


Zonal soils 


The Zonal soils in the county are in the Podzol, Gray 
Wooded, and Gray-Brown Podzolic great soil groups. 
The horizons in these soils are evident, although they 
range from prominent and distinct to faint. They are 
genetically related and reflect the influence of climate and 
hving organisms. The effect of parent material is also 
important. 


AASHO Designation: M 145-49. 
6 The Unified Soil Classification System, Technical Memorandum 
No. 3-357, v. 1, Waterways Experiment Station, Corps of Engineers, 


March 1958. 


7 Parent material is sandy loam glacial till, 
8 NP—Nonplastic. 


TaBLe 6.—Classification of the soil series of Bayteld 
County according to order and great soil group 


Order Great soil group 
Zonal.-..----- Podzols.-c22.cesluecl< 
Gray-Brown Podzolie_- 
Gray Wooded____._--- 
Intrazonal__.__ Humic Gley__.-_--_-- 
Low-Humic Gley____-- 
Ground-Water Podzol._ 
Bogeo:ece et ceosscesed 
Azonal____.-- Regosol_-_.-.-.- 22 


Series 


Bibon 
Cloquet 
Gogebic 
Hiawatha 
Munising 
Orienta 
Pence 
Superior 
Vilas 


Freeon 

Freer (an intergrade 
toward Low-Humic 
Gley) 

Santiago 


Hibbing 
Ontonagon 


Adolph 
Bergland 
Bruce 


Kinross 
Pickford 


Ogemaw 
Saugatuck 


Greenwood 
Rifle 

Spalding 
Tahquamenon 


Omega 
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PODZOLS 

Podzols are characterized by: (1) a thick organic sur- 
face mat—the Ao. and A» horizons; (2) a bleached gray 
mineral soil layer where not disturbed by cultivation or 
severe burning—the A, horizon; (3) a dark reddish- 
brown or dark-brown layer relatively rich in organic mat- 
ter and iron oxides—the Podzol B horizon. This horizon 
may be cemented to form an ortstein layer. In addition 
a weakly cemented layer may lie below the Podzol B hori- 
zon—the fragipan. 

The Bibon, Cloquet, Gogebic, Hiawatha, Munising, Ori- 
enta, Pence, Superior, and Vilas soils are classified in the 
Podzol great soil group. 

On the basis of morphology, the Gogebic, Hiawatha, 
Munising, Orienta, and Pence soils appear to be more 
strongly developed Podzols than the Bibon, Cloquet, Su- 
perior, and Vilas soils. The laboratory data for the Hia- 
watha soils (see table 9), however, show that there is a 
relatively low accumulation of organic matter and iron 
oxides in the B horizon. The Superior soils are Podzols 
that intergrade toward Gray Wooded soils; the Bibon, 
Cloquet, and Vilas soils are relatively weak Podzols. 


GRAY-BROWN PODZOLIC SOILS; 


Gray-Brown Podzolic soils have thin, dark A, horizons 
over light brownish-gray and often platy A, horizons. 
The A, horizons are underlain by brown to yellowish- 
brown or reddish-brown, finer textured horizons. These 
grade to lighter colored and usually coarser textured C 
horizons. 

The Freeon, Santiago, and Freer soils are classified as 
Gray-Brown Podzolic soils. The Freeon and Santiago 
soils, as mapped and correlated in Bayfield County, have 
some characteristics that suggest an imtergrade toward 
the Podzols and others that suggest an intergrade toward 
the Gray Wooded soils. The Freer soils intergrade toward 
Low-Humic Gley soils. 

The two descriptions of Santiago silt loam given in the 
section Morphology and Composition show the A. to have 
a chroma of 2. This is the chroma of the A, horizons of 
Gray Wooded soils and of Podzols rather than of Gray- 
Brown Podzolic soils. The B., horizon of the second de- 
scription of Santiago silt loam suggests a Podzol B hori- 
zon because of its weak, subangular blocky structure, its 
dark reddish-brown color, and, perhaps most important, 
its relative fluffiness and looseness. Except for mottling, 
the Freeon soils have a similar profile. 

GRAY WOODED SOILS 

Gray Wooded soils have characteristics of both Podzols 
and Gray-Brown Podzolic soils. They have (1) a surface 
organic mat comparable to that of the Aoo and Ao horizons 
of the Podzols; (2) a bleached gray mineral horizon com- 
parable to the A, of the Podzols; (8) a brown to yellow- 
ish-brown or reddish-brown finer textured B horizon com- 
parable to that of the Gray-Brown Podzolic soils. 

The Hibbing and Ontonagon soils are classified as Gray 
Wooded soils, but the Ontonagon soils are only weakly 
developed. 


Intrazonal soils 


The intrazonal soils in the county are in the Humic 
Gley, Low-Humic Gley, Ground-Water Podzol, and Bog 


great soil groups. All are poorly or very poorly drained 
except the Ogemaw, which ranges in drainage from some- 
what poorly to very poorly drained. 


HUMIC GLEY SOILS 


Humic Gley soils are poorly drained and very poorly 
drained. They have a relatively thick, dark mineral sur- 
face horizon, high in organic matter, that overlies min- 
eral gleyed horizons. For example, the data for Adolph 
silty clay in table 12 show that the upper 6-inch layer has 
12.82 percent of organic carbon and that the 6- to 12-inch 
layer has 1.75 percent. 

The Adolph, Bergland, and Bruce soils are classified as 
Humic-Gley soils. 


LOW-HUMIC GLEY SOILS 


This group consists of imperfectly to poorly drained 
soils with a very thin surface horizon that is moderately 
high in organic matter. The surface horizon overlies mot- 
tled gray and brown, gleylike, mineral horizons that have 
little textural differentiation (8). The Low-Humic Gley 
soils are distinguished from the Humic Gley soils by the 
thinner and less dark mineral surface layer. The content 
of organic matter is moderate to low, compared to that of 
the Humic Gley soils. The Kinross and Pickford soils 
are classified as Low-Humic Gley soils. The data for 
Pickford clay in table 12 show the 5-inch surface layer to 
have an organic-carbon content that is less than half that 
of the upper 6-inch layer of Adolph silty clay—a Humic 
Gley soil. The Kinross soil differs from the Pickford in 
having a surface organic mat underlain by a gray layer. 
In this respect it is like the Ground-Water Podzol, but it 
does not have a brown or dark-brown ortstein or Podzol 
B horizon. Tt is, therefore, tentatively classified as a Low- 
Humic Gley soil. 


GROUND-WATER PODZOLS 

Ground-Water Podzols have an organic mat over an 
acid A, horizon, over a gray, leached A, horizon. The A, 
horizon is underlain by a brown to very dark-brown: ce- 
mented layer of ortstein. The profile descriptions and 
laboratory data for the Saugatuck soils (see the’ section 
Morphology and Composition) show that they have these 
characteristics. They also show that the ortstein is es- 
sentially a humus layer and not a humus-iron layer. 

The Saugatuck and Ogemaw soils are classified as 
Ground-Water Podzols. 


BOG SOILS 
The Greenwood, Rifle, Spalding, and Tahquamenon 
soils are Bog soils. Bog soils are truly organic soils, as 
they consist of dark-brown. or black peat or muck that 
overlies brown or yellowish-brown peat material. 


Azonal soils 


Azonal soils lack horizonation or have only one or two 
weak horizons. The Azonal soils in the county are in the 
Regosol group. ren 

This group consists of deep, unconsolidated rock (soft 
mineral deposits) in which few or no clearly expressed 
soil characteristics have developed (8). The Omega soils 
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are classified as Regosols because they have only a very 
weakly expressed A horizon, if'any. Furthermore, the 
so-called B horizon (see profile description in the section 
Morphology and Composition) does not qualify as a Pod- 
zol B, a textural B, or a color B horizon by present 
definitions. 


Relationships of Soil Series 


Some characteristics of the soil series are shown in table 
The soil series can be compared in this table. 


Morphology and Composition 


Soil morphology is defined as the physical constitution 
of the soil, including the texture, structure, porosity, con- 
sistence, and-color of the various soil horizons, their thick- 
ness, and their arrangement in the soil profile (11). 

The soils in Bayfield County have faint to prominent 
horizons. - The differentiation of horizons in soils of the 
county is a result of one or more of the following proc- 
esses: (1) Accumulation of organic matter in one or more 
horizons; (2) leaching of carbonates and salts more solu- 
ble than calcium carbonate; (3) formation and transloca- 
tion of organic matter-iron oxide complexes; (4) trans- 
location of silicate clay minerals; (5) reduction and trans- 
fer of iron; and (6) formation of a fragipan layer. In 
most soil profiles of the county, two or more processes 
have operated in the development of horizons. For exam- 
ple, the effect of the first three is shown in the horizons 
of a majority of the soils of the county. 

(1) Organic matter has accumulated in the soils of Bay- 
field County (a) in a surface layer of matted or partially 
decomposed. organic debris, and (b) in a dark-colored 
layer mixed with some mineral matter. The first layer is 
an A, horizon and is common to many of the soils of 
Bayfield County. Among these are the Bibon, Cloquet, 
Gogebic, Hiawatha, Munising, Omega, Orienta, Pence, 
Saugatuck, Superior, and Vilas soils. The second layer 
is an A, horizon and is less common to the soils of Bay- 
field County than the A, horizon. It is feebly expressed 
in many soils—less than one-eighth of an inch in thick- 
ness. In the poorly drained soils and in those in which 
worms have been active, it may range from 4 to 12 inches 
in thickness. The Adolph, Bergland, Bruce, and Pickford 
soils have this layer. 

(2) Leaching of carbonates and salts more soluble than 
calcium carbonate has occurred in all soils of the county. 
The carbonates and salts have been carried completely out 
of the profiles of all of the well drained, somewhat ex- 
cessively drained, and excessively drained soils. Carbon- 
ates commonly occur at depths between 2 and 8 feet in the 
Ontonagon soils that developed in the red clays of the 
lake plain. Even in the wettest soils, some leaching is 
indicated by the absence of carbonates and by acid reac- 
tion. 

(3) The formation and translocation of organic mat- 
ter-iron oxide complexes apparently is associated with 
the formation of the leaf mat and the slow decomposition 
of the organic matter under acid conditions. The subse- 
quent concentration of the complexes in a lower dark- 
brown horizon of varying intensity and thickness is char- 
acteristic of many of the soils of Bayfield County. This 


fed 


if 


horizon of accumulated organic matter-iron oxide com- 
plexes is a major characteristic of a Podzol profile. It 
occurs in the Gogebic, Hiawatha, Munising, Orienta, 
Pence, and Superior soils. It is also present, but not so 
well developed, in the Bibon, Cloquet, and Vilas soils. 

(4) Translocation of silicate clay minerals has contrib- 
uted to the development of horizons in some of the soils 
of the county. Among these are the Freeon, Hibbing, 
Ontonagon, Santiago, and Superior soils. In none is the 
translocation so great as in some of the soils farther south 
in Wisconsin or farther west in Minnesota. Clay films 
along former root channels of the B horizon indicate 
downward movement of silicate clay minerals from the A 
horizons. Leaching of carbonates and salts from the up- 
per profile seems to be a necessary prelude to the move- 
ment of the silicate clays. 

(5) Reduction and transfer of iron have occurred in 
the very poorly drained, poorly drained, and somewhat 
poorly drained soils and in the deeper horizons of moder- 
ately well drained soils. This process of reduction and 
transfer of iron is commonly called gleying. After iron 
has been reduced, it may be removed completely from 
some horizons or from all of the soil profile. The Sauga- 
tuck soils are an example. More commonly the iron 
moves only a short distance and stops either within the 
horizon. of its origin or in a nearby horizon. Where iron 
is segregated, it commonly forms yellowish-red, strong- 
brown, or yellowish-brown mottles. The mottles in the 
Adolph, Bergland, Bruce, Kinross, and Pickford soils 
are examples. 

(6) The formation of a fragipan layer appears to be 
generally common to the sandy loams and loams that ac- 
cumulate a surface mat of organic matter. Fragipan is 
a dense layer that is hard and brittle when dry and that 
roots cannot penetrate easily. The formation of the fra- 
gipan is not clearly understood, and apparently the 
cementing agents vary. Silica, alumina, and silicate clay 
minerals are considered to be the principal ones. Fragt- 
pans are more pronounced in the Munising and Gogebic 
soils than in any other soils of Bayfield County. 


Profile descriptions and laboratory analyses 


The comparative effects of the several processes in ho- 
rizon differentiation can be illustrated by detailed profile 
descriptions. Soil profiles chosen to illustrate Podzols, 
Gray-Brown Podzolic, Gray Wooded soils, Ground 
Water Podzols, Humic Gley, Low-Humic Gley soils, 
and Regosols are described in this section. Some field 
descriptions are supplemented by laboratory analyses. 
The location of each profile is given by land description 
(section, township, range). Profiles that were sampled 
for laboratory analyses are numbered for identification 
in the tables of data. 

PODZOLS 

The Gogebic and Hiawatha soils are representative 
Podzols in the county. Profile descriptions and labora- 
tory data for these soils are given in this section. Other 
soils having the general morphology of the Gogebie and 
Hiawatha soils are the Bibon, Cloquet, Munising, Ori- 
enta, Pence, and Vilas. Each differs from the others in 
one or more characteristics, including degree of develop- 
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TasueE 7.—WSelected characteristics 


Series Great soil group Drainage Permeability General texture of solum 
Adolph___----------- Humic Gley_---------- Very poor_----------- Moderate_------------- Silt loam to sandy loam_..__--- 
Bergland____--------- Humic Gley___-------- Very poor._____------- Slow to very slow__-____ Cliyeuseiees soe b ioe ee es 
Bibon__._-.--------- Podzoloi2c2scsyuseuus Somewhat excessive_...| Rapid in fine sand; slow | Fine sand___.----.----------- 

in clay. 
Bruece_...----------- Humic Gley_.-------- Very poor___--------- Moderately slow___------ Sands and silts; clay below----- 
Cloquet__------------ Podzol__-_-.--------- Somewhat excessive to | Moderate to rapid__----- Sandy loam or loam over loamy 
good. sand. 
Freeon___------------ Gray-Brown Podzolic.-| Moderately good._--..- Moderate to slow...----- Silt loam A; silty clay loam or 
; clay loam B. 
Hréeficc2o 22 e ek Gray-Brown Podzolic | Somewhat poor__.._--- Moderate to slow.-__-.--- | Silt loam A; silty clay loam or 


(intergrade to Low- 
Humic Gley). 


clay loam B. 


Gogebie_-.---------- Podzol__.-.---------- Good i to moderately | Moderate to slow._._.--- Sandy loam or loam__-------+- 
good. 
Greenwood___...----- BO Gs Ue ee eto an Sas Very poorereco. on scl sce een sek sedi Seo tosh see ioe Sske mec sleeiwees 
Hiawatha__.--------- Podzol______---.----- Somewhat excessive_---| Moderately rapid___-.---- Loamy sand or sand...-.------ 
Hibbing_..---------- Gray Wooded_-.------ Goddessustceescsosse Moderately slow__-.---~- Clay loam to clay.__-.-------- 
KKinross___.-----.---- Low-Humic Gley-_-_---- Very poor__.-.------- Very rapid___-....------ Sandu 8 s-se toes h sole ce 
Munising.__--------- PodZoli2- 325225 benses Moderately good_----- Moderately rapid._------ Sandy loam_.__..---.--------- 
Ogemaw___---------- Ground-Water Podzol__| Very poor to imperfect_| Slow to moderate... ~~~ Loamy sand or sandy loam_-__-- 
Omega_-.------------ Regosol.--.-.-------- Excessive__.---------- Very rapid_-_----------- Sande s2e224 Siu ew eeeccceused 
Ontonagon_.--------- Gray Wooded__..-----| Moderately good.-..-- SlowWiss2- toe. cceccseca. Silt loam in A horizon; clay in B_ 
Orienta__.-_-...----- Podz0l 22-2 22ss-4e-84 Moderately good toim- | Rapid in upper profile; | Loamy sand or sandy loam_.--- 
perfect. slow to very slow in 
lower. 
PONCE Sheesh cee Podzol_..------------ Good to somewhat ex- | Moderately rapid in Sandy loam or loam._---------- 
cessive. solum; very rapid be- 
low. 
Pickford._-.-.------- Low-Humic Gley.----- POORsossesecaenesesk Slows ccsdcn cee ee Clayissmrn cote So tems Seen 
Rifles 2 see ceectes BoOGv eset cee. Shoes Very: poor: s4e see see io eee ce he Sod ee 2 Jesh dah Sneha Dee 
Santiago__._--------- iray-Brown Podzolic__| Good.--------------- Moderate to moderately | Silt loam in A horizon; clay in 
slow. loam B. 
Saugatuck__.------_. Ground-Water Podzol__| Poor and very poor_-.-| Rapid___..------------- Sand or loamy sand_.-..-__--- 
Spalding__.-_------_- Bog 25 tad oes Very POOR. coo shw lc acl Soa oe ae Settee cree doc) se tectetuact oo Uaceeeti coed 
Superior._..--------- Podzol (intergrade to | Good and moderately | Moderately slow_..-_.--- Sandy loam or loam in A hori- 
Gray Wooded). good, zon; clay in B. 
Tahquamenon___---~-- BOs oe carci oem Very poor cart rcohed be ece cheat 6 Bob sabes st escent cee He ee 
Vilas .ccscseeeneccs Podzol_-_..---------- Somewhat excessive...) Rapid__-._...---------- Sand or loamy sand__--_.-_---- 


ment, presence or absence of a fragipan, and kind of par- 
ent material. Profiles are given for the Munising, Ori- 
enta, and Vilas soils, but laboratory data are lacking. 
The Superior soils are Podzols that intergrade toward 
Gray Wooded soils. A profile of a Superior soil is also 
included in this section. 


Gogebic series 


The Gogebic soils are extensive in the southern third of 
Bayfield County and occur eastward across Ashland and 
Tron Counties, Wis., to Gogebic and Ontonagon Counties, 
Mich. Two profiles (see table 8) were sampled for lab- 
oratory analyses (12). One profile was sampled in Bay- 
field County, and one in Gogebic County, Mich. 

The description of the profile of Gogebic loam in Bay- 
field County, together with some notes on the site at 
which it occurred, follows. 

Site—This soil was sampled in SW%% sec. 11, T. 44 N., 
R. 6 W. It occurred on a slope of about 3 to 4 percent 
that has many surface irregularities, especially pits and 


hummocks that were 1 to 3 feet below and above the gen- 
eral surface. These pits and hummocks are commonly 
called cradle knolls and were caused by uprooted trees. 
A few rocks were on the surface. The stand of trees con- 
sisted of maple saplings, 1 to 3 inches in diameter, bass- 
wood, and birch 8 to 8 inches in diameter, and a few 
cherry saplings, oaks, and aspens. The understory was 
chiefly maple seedlings. There was a good ground cover 
of leaves, twigs, branches, and scattered grasses. 
Profile description : 

Ao Maple, oak, and aspen leaves mixed with acorns and 
twigs. 

Ay 1% to 0 inch, matlike spongy material consisting of par- 
tially decomposed organic matter bound together by fine 
fibrous roots; very dark grayish brown to very dark 
brown (10YR 8/2 to 2/2, dry)? and nearly black (10YR 
2/1, moist); readily separated from mineral soil; roots 


more concentrated at lower boundary ; fragments of wood 
and charcoal. 


® Symbols express Munsell Color Notations. 


of the soil series 
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———— ee 


General reaction of solum Parent material Topography Degree of base saturation 

Medium aeid to neutral___________ Local sediments over loam and sandy | Level depressions....._..-- High. 
loam till. 

Slightly acid to mildly alkaline_____ Lacustrine clay__..........._-_____- Level depressions_......--- High. 

Strongly acid___...-22 222 Fine sand deep (4 to 8 feet) over clay_| Nearly level to rolling for- | Low. 

mer lake beaches. 
Medium to slightly acid; alkaline | Medium- and fine-textured lacustrine | Level.______.._._--__---- High. 
with depth. sediments. 

Strongly acid.-__._22- 222-2 ee Moderately coarse textured till over | Undulating to hilly________ Low. 
coarse textured till. 

Strongly acid to medium acid______ Medium textures (loess over till)..--| Undulating......-..-_-__- High. 


Strongly acid to medium acid_____- 


Strongly acid_----.-----2.- oe 


Strongly acid. .___..._- 2-2. 

Strongly acid_.--.---- 2 ee 

Medium acid; calcareous in C hori- 
zon. 

Strongly acid_--.-..---22 222 _ 

Medium acid to strongly aeid______ 


Medium textures (loess over till)____ 


Sandy loam and loam till-...._2-__- 


Fibrous peat__.__.-...2--2 22-2 _- 
Sands—glacial till, 222222222. 
Red caleareous, glacial clay loam till. 


Strongly acid; slightly acid with 


Medium acid 


Strongly acid in A horizon; medium 
in B; moderately alkaline to cal- 
careous in C. 

Sees Se Sra beeen VSS ol Fine woody and fibrous peat 


depth. 
Strongly acid. _-___...-_--_-_-____ ee Sand si22cee sec web tesa eee 
Strongly acid.....-222- 2 Lee Calcareous lacustrine clay____._- 
Strongly acid___-.--__.22_- 2 ___. Sand, 3 to 5 feet deep over lacustrine 


clay. 


fied sand and gravei. 


Strongly acid to medium acid____-_- Thin silé mantle over red, medium- 
textured till. 
Very strongly acid_._..2_-_-_-___ Bande. 5-62 2056 2 6es ues Ponies 
rcitere Uahy macht otal oe tah) Amati toltfarac 8 Coarse woody and fibrous peat 
Strongly acid. ~~. 2-2 ee Sandy loam and loam material over 


calcareous lacustrine clay. 


A Steed oi v------------.-----| Grass and sedge peat. _.-__2___ 
Sands: once neice ese ene a ls 


Bre aya ele ere see Sandy loams and loams over strati- 


Calearcous lacustrine clay. -.-___ 


Nearly level and undulating.| High. 


Undulating to hilly_..._.__] Low. 

Level or depressed__._._..-- 

Undulating to hilly________ Low. 

Undulating to hilly_..-.__- High. 

Level 'scioioe sac ee ss oes Low. 

Nearly level to rolling... _ Low. 

Level or nearly level______- Low; high with depth. 
Nearly level to rolling.__._- Low. 

Nearly level to rolling______ Low in upper solum, medium 


in lower solum, and high 
in C horizon. 

Nearly level to rolling___.__ Low in solum; high in D 
horizon. 


Nearly level to undulating_.| Low. 
Level¥ig sfe cee tenes aan High except in A, horizon. 


Level or depressed...____-- 


Undulating to rolling... __ High. 

Level or depressed_______.- Low. 

Level or depressed___._____ 

Nearly level to rolling... Low in upper solum; high in 


C horizon. 

Level or depressed..._.__~- 

Undulating to hilly and 
steep. 


Low. 


i] EE 


As 


Ba 


0 to 3 inches, reddish-gray (5Y¥YR 5/2, moist) very fine 
sandy loam; color ranges from dark reddish gray (5YR 
4/2, wet) to pinkish gray (5YR 6/2, dry); breaks out as 
irregular crumbs and lumps, % to % inch in diameter, 
that tend toward thick, platy structure; lumps are weakly 
coherent and bound together by fibrous roots, which are 
abundant in horizon and generally an eighth of an inch 
or less in diameter; few pebbles. 

3 to 5 inches, dark reddish-gray (5YR 4/2, moist) loam 
or very fine sandy loam; color ranges from dark reddish 
brown (5¥R 3/3, wet) to light reddish brown (5YR 6/3, 
dry) ; digs out as subangular blocky aggregates, % to %4 
inch in diameter; aggregation is imperfect, as about half 
of layer has weak, fine, crumb structure; crushes easily; 
roots as much as one-fourth inch in diameter abundant; 
few pebbles; has appearance of humus-infiltrated horizon. 
5 to 9 inches, dark reddish-brown (5YR 3/4, moist) loam 
of medium crumb structure; brown to light brown (7.5YR 
5/4 to 6/4, dry) ; breaks out as subangular fragments or 
aggregates in part, but generally has a fluffy, loose, crumb 
structure; the fluffy character of this loose soil is com- 
mon in the B horizons of loam and silt loam soils of the 
Podzol region. 

9 to 14 inches, reddish-brown (5YR 4/4, moist) loam; 
light brown (7.5YR 6/4, dry) to light reddish brown 


(5¥R 6/4, dry); breaks to firm, subangular fragments 
that crush easily to fine, loose crumb structure; large 
% to 1 inch) woody, tree roots; a few fibrous roots; few 
pebbles and rocks. 


Bes 14 to 17 inches, reddish-brown (5YR 4/4, moist) loam 


that is compact and coherent in place; light reddish 
brown (5YR 6/4, dry) ; breaks out as large angular lumps 
or fragments that crush with slight to moderate resistance 
to weak small granules or angular fragments; roots very 
few and small. 

17 to 24 inches, reddish-brown (5YR 4/4, moist) sandy 
loam cemented and compact in place; light reddish brown 
(2.5YR 6/4, dry) is characteristic of this layer; hard to 
remove with a spade; fragments vary in hardness, some 
too hard to crush with fingers, others only moderately 
resistant; the fragments have a light gray or ashy tint, 
although they are generally reddish brown when moist; 
the hardest layer of this profile. 


Bs: 24 to 40 inches, reddish-brown (2.5YR 5/4, moist) loam; . 


light reddish brown (2.5YR 6/4, dry) ; breaks out in firm, 
subangular fragments, commonly thinly coated with light- 
colored grains of sand; after moderate resistance crushes 
to slightly coherent, crumbly loam; pressure causes quick 
and fairly complete disintegration of lumps; a few pebbles 
of micaceous schist and red sandstone. 
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Ca 40 to 52 inches, reddish-brown (2.5YR 4/4, moist) loam 
(a small part yellowish-brown sandy loam) ; light reddish 
brown (2.5YR 6/4, dry); compact in places but tends to 
cohere in coarse, weak crumbs; few pebbles, mainly red 
sandstone or basalt. 

Cx 52 to 68 inches, sandy loam to gravelly sandy loam; red- 
dish brown mixed with lighter reddish brown or reddish 
yellow ; loose and incoherent material, presumably glacial 
till. (This horizon not sampled for laboratory analyses.) 


The description of the profile of Gogebic loam in Goge- 
bic County, Mich., together with some notes on the site, 
follows. 

Site —This soil was sampled in SE14 sec. 13, T. 46 N., 
R. 41 W., 70 feet south or southeast of a side road. The 
stand consisted mainly of small maples, 2 to 6 inches in 
diameter. Ironwood, elm, and basswood trees made up 
about 10 percent of the stand. The ground cover was 
maple seedlings and a few ferns, clumps of grass, and 
moss. The surface was covered with rotting tree trunks 
and logs and stumps of yellow birch, pine, and other 
trees. There were some cradle knolls. 

Profile description : 


Ao %% inch of maple leaves. 

Ac 1% to 0 inch, mat of partially decomposed leaves and 
roots in about equal proportion; very dark grayish brown 
to dark yellowish brown (10 YR 3/2 to 4/4, moist) ; forms 
a fairly tough mat easily separated from soil below; 
spongy when pressed; some charcoal present. 

Ai Oto ¥% inch, very dark brown (10YR 2/2, moist) silt loam; 
contains well-decomposed organic matter; varies in depth 
(14 inch in some spots) ; flat reddish sandstone slabs, 4 to 
1 inch thick and 3 to 8 inches across, in this horizon and 
the one below. (This horizon not sampled for laboratory 
analyses. ) 

A: % to 4 inches, reddish-gray loam (5YR 5/2, moist) ; 
darker near top of horizon; pinkish gray (SYR 6/2, dry) ; 
fine or very fine, crumb structure tending toward weak, 
platy; fragments are weakly coherent; many threadlike 
roots and many woody roots as much as one-eighth of an 
inch in diameter; horizon varies in depth, and it is diffi- 
cult to avoid inclusions of material from horizons above 
and below; pH 5.5. 

Ba 4 to 8 inches, dark reddish-brown (2.5YR 3/4 to 5¥R 3/3, 
moist) loam; reddish brown (5YR 4/8, dry) ; breaks out 
as irregular lumps or fragments that have rounded out- 
lines; crushes easily to fine, crumb structure; abundant 
woody roots, generally one-eighth of an inch in diameter, 
put finer roots are included; pebbles few; apparently a 
humus-infiltrated horizon; pH 4.8. (A grayish-brown 
transitional layer at top of this horizon was excluded 
from sample taken for laboratory analyses.) 

Be 8 to 14 inches, dark-red (2.5YR 3/6, moist) to dark red- 
dish-brown loam (5YR 3/8, moist); reddish brown (5YR 
4/3, ary); breaks out as large irregular lumps that, with 
slight to moderate resistance, crush to medium, crumb 
structure; light and fluffy when crushed; spots of duller 
reddish brown where more cementation is evident, appar- 
ently incipient ortstein; roots less abundant, less thick, 
and more branched than in Ba horizon; pH 5.2. , 

Bes 14 to 22 inches, yellowish-red to dark reddish-brown 
(BYR 4/6 to 8/4, moist) loam; reddish brown (5YR 5/4, 
dry); breaks out as irregular subangular lumps that, 
with slight resistance, crush to medium or coarse, crumb 
structure; light and loose when crushed but harsher and 
less fluffy than material in Bz horizon; roots common but 
not abundant; pH 5.4. 

Boa 22 to 25 inches, yellowish-red to dark reddish-brown 

, (5YR 4/8 to 3/4, moist) fine sandy loam; light reddish 
brown (5YR 6/4, dry); breaks out as angular, generally 
flattened fragments that crush quickly and crisply with 
slight resistance; roots few; similar to horizon below but 
more yellowish; this horizon is transilional to the one 
below but easily differentiated from the Ba by physical 
properties—compactness or coherence, and grittiness or 
harshness when rubbed; pH 5.5. 


Bse 25 to 40 inches, yellowish-red to reddish-brown (5YR 
4/6 to 4/4, moist) sandy loam; light reddish brown to 
pink (5YR 6/4 to 7/4, dry); compact and somewhat ce- 
mented but mass breaks into irregular fragments that 
erush fairly easily when moist; hard when dry; when 
pressed, crushes quickly and completely to harsh sandy 
loam showing weak or indefinite crumb or granular 
structure; removed with difficulty with a spade. 

Cx 40 to 50 inches, reddish-brown (2.5YR 4/4 to 5/4, moist) 
loam ; light reddish brown (2.5YR 6/4, dry) ; tends toward 
crumb structure; few pebbles; pH 5.5. 

Cee 50 to 78 inches, same as above but less red and tends 
to be a heavy loam; saturated with water in lower 12 
inches. (This horizon not sampled for laboratory analy- 
ses.) 


The deep, rich brown of the B horizon is an outstand- 
ing characteristic of these profiles. The principal mor- 
phological features of the two profiles are (1) the 144- 
mch surface mats of partially decomposed organic mat- 
ter; (2) the reddish-gray A, horizons; (3) the dark red- 
dish-brown Bz horizons; (4) the low content of clay in 
the profiles; and (5) the compact and cemented layer 
(fragipan) in the lower B horizons. 

The chemical data in table 8 show that the upper hori- 
zons of Gogebic loam are very strongly acid and strongly 
acid. The content of organic carbon in the B., horizon 
of the first profile given in table 8 is the third highest 
among the mineral horizons in that profile, whereas that 


of the Bz, horizon of the second profile is the highest. 


The content of. free iron oxide is higher in the Ba, hori- 
zon. of the second profile than in any other horizon, 

The above morphological and chemical data indicate 
that the Gogebic soils are properly identified as Podzols. 
The mechanical analyses show that the texture of the sur- 
face soil is barely a loam. 


Hiawatha series 


The Hiawatha soils have the distinct to prominent ho- 
rizons of a Podzol. This is somewhat unusual for such 
sandy soils. As far as is known, these soils have devel- 
oped from the same parent materials as the Vilas soils, 
which show weaker horizonation. The more pronounced 
horizon development in the Hiawatha soils‘appears to be 
the result of a more favorable moisture regime. The Hia- 
watha soils in Bayfield County lie closer to Lake Superior 
than the Vilas soils and are in an area of higher relative 
humidity and more frequent summer fogs. It has been 
postulated that increased movement of water through the 
profile is responsible for more pronounced soil develop- 
ment near Lake Superior (5). Other observations sug- 
gest that deep, finer textured, and more slowly permeable 
horizons may cause a moister regime. It seems likely that 
both conditions contribute in varying degrees. Profiles 
of Hiawatha sand, undulating, and Hiawatha loamy 
sand, undulating, were sampled for laboratory analyses 
(12) (see table 9). 

The description of a profile of Hiawatha sand, undu- 
lating, together with some notes on the site at which it 
occurred, follows. 

Stte—This soil was sampled in NWI, sec. 2, T. 48 N, 
R. 7. W. Tt occurred on an east-facing slope of 4 percent. 
The stand consisted of maples, birches, pin cherry, aspen, 
and a few white oaks. Bracken fern, wintergreen, a few 
blueberry bushes, and broad-leaved aster formed ao thick 
ground cover about 2 feet high. There were trees as 
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TasLe 8.—Mechanical and chemical analyses of Gogebic loam * 


[Dashed lines indicate that analyses were not made] 


MecHANICAL ANALYSES 


Particle size distribution 


Soil and sample numbers Horizon Depth : 
Very coarse| Coarse Medium Fine Very fine Silt Clay 
sand sand sand sand sand 
Gogebic loam:? Inches Percent Percent Percent Percent Percent Percent Percent 
$49 Wis 4-3-1_____--- Ageesdeuees 1% to Mboc aoe chet tee a ee athe ae Moe ee ee ee ee 
7 ee Ags co sce 0 to 3 2.5 7.2 10. 8 19. 6 111 40. 9 7.9 
Oss hie Ageuele doze 3 to 6 2.1 71 11.2 19.5 11.3 40. 2 8.6 
Woe sesee Bojeeteerees 5 to 9 3. 3 7.9 11. 6 20. 4 10. 6 37. 4 8.8 
ieee ere By___----- 9 to 14 3.0 8.4 12.3 23. 6 13. 0 32. 8 6.9 
(eee ce pas cise Sees 14 to 17 3.3 8.6 13.1 25. 2 14, 2 29, 2 6.4 
{ ene Slaeicia sess 17 to 24 4.0 10. 0 14,3 26.9 14.3 26. 6 4,0 
Seenteees asowscese 24 to 40 3. 2 8.4 13. 4 26. 5 14,8 28. 1 5. 6 
Queees ses ee 40 to 52 3. 2 11.6 21,2 29, 2 11.6 19, 2 4,0 
Gogebic loam: 3 
$49 Mich}27~1-1____-- Age sosseece TYG tOLO* | vous a Seo eseee si ohne Sieh Sheet lee i Ae ot Se Say Se oe 
Dodd see Age weed ieu Oto 4 1.9 6.4 12. 7 22, 4 13. 7 37. 7 5. 2 
Bsvcend Bojan eeceous 4 to 8 2.9 7.8 14.8 25. 7 14, 4 25. 8 8.6 
Cee Bo _------ 8 to 14 2.7 7.1 14.0 28, 3 16. 1 25, 7 6.1 
a Bog_------- 14 to 22 2.9 7.3 15.4 31.9 16.5 23. 8 2,2 
Gi eke Bs. ------- 22 to 25 1.8 7.6 17.6 35. 8 16, 4 19. 5 1.3 
Cascece Bgg_------- 25 to 40 2.8 7.6 15.4 31.0 13. 7 25. 2 4.3 
eee perenne 40 to 50 2.1 74 16.0 30. 5 13, 4 25. 2 5. 4 
CuemicaL ANALYSES 
Exchangeable cations Base Free 
Soil and sample Horizon Depth Organic Sum of | satu- iron pH 
numbers carbon cations | ration | oxides 
H Ca Mg K 
Gogebie loam:? Inches Percent Percent | Percent 
$49 Wis 4~3-1__.--.. Ao------- te toO) ese yee ese ew ee oe eed ee eee ee ene 4.8 
y eee Ajestezen 0 to 3 1. 96 8.6 2.9 1. 4 0. 2 13. 1 34 |. _-- 44 
Soe tase Ag.------ 3 to 5 1. 61 10. 1 3. 9 14 we 15. 6 30) |acaheses 5.1 
A eeeeus Bo_----- 5 to 9 1. 56 14.1 3. 6 1.4 .2 19.3 Dae ee tel 5. 3 
Deh eese. Boeses es 9 to 14 . 86 9. 9 2.0 14 .2 13.5 20 fees ans 5. 6 
6.25222 Bay------ 14 to 17 . 53 7.3 15 13 .2 10. 2 2B eccecess 5.7 
Migs se Bg------ 17 to 24 . 20 4.0 Li 1.0 a1 6. 2 $5, |vasoseus 5. 8 
eager By. ----- 24 to 40 .10 2.7 1.7 1.3 1 5. 8 DS eerste s 5. 4 
re Cayece ace 40 to 52 . 04 2.0 1.6 14 ol 5. 0 60 |.--.---- 5.3 
Gogebiec loam: 
$49 Mich 27-1-1__-_- Ag.------ Bet0'O> “loo lee el eect Det eae al hes |b ow ecees lee deal ede 4.9 
2oi20 Agsel doce 0 to 4 1, 44 5.1 3.9 L5 .1 10. 6 52 1. 04 4,8 
Becca By--.-- 4to 8 1. 94 16. 9 2.8 10 2 21.0 20 2. 04 4,7 
ae By. -.--- 8 to 14 1. 90 17.8 18 ot <1 20. 5 13 1. 80 4,9 
5.----| Bo ----- 14 to 22 . 92 9.7 .6 £3 Jl 10. 8 10 1, 00 5. 2 
6.252: sisi ee 22 to 25 . 60 5. 8 4 41 .1 6. 3 8 . 72 5. 4 
eo sas 32-2 --- 25 to 40 . 24 4.4 .8 Jl .1 5.4 18 92 5.4 
an pia asicen 40 to 50 . 07 2.7 A 41 41 3.3 13 96 5.4 


In Laboratory Memorandum No. 2, these profiles were desig- 
nated as Iron River loam; more recently, they were correlated as 


Gogebic. 


much as 8 inches in diameter, but most were saplings 
under 6 inches. 
Profile description: 


Ao 


As 


1 to O inch, definite, fairly strong mat of poorly decom- 
posed, peaty organic matter with fibrous roots; very dark 
brown (10Y¥R 2/2, moist) when crushed; some gray 
particles; spongy when pressed between the fingers; gray 
sand grains present but are minor part of layer; bits of 
twigs, bark, leaves, and wood; mycelia. 

0 to 8 inches, dark reddish-gray (5YR 4/2, moist) and 
pinkish-gray (5YR 7/2, dry) sand; breaks out as weakly 
coherent, subrounded fragments, or lumps, that crush 


2 Profile No. 33—Soil Survey Laboratory Memorandum No. 1. 
3 Profile No. 34—Soil Survey Laboratory Memorandum No. 1. 
4 Less than figure given. 


Ba 


easily but form small crumblike groups of particles; 
boundary between this layer and one above very distinct; 
boundary between this layer and one below is less dis- 
tinct but easily seen in this profile; horizon ranges from 
about 4 to 10 inches in thickness; roots-of all sizes up to 
one-half inch in diameter are abundant; pH 5.3. 

8 to 18 inches, dark reddish-brown to reddish-brown 
(SYR 3/4 to 4/4, moist) loamy sand, partly cemented into 
ortstein; light reddish brown. (5¥R 6/4, dry) to light 
brown (7.5YR 6/4, dry); ortstein fragments hard, angu- 
lar, and difficult to fracture or crush; orterde is more 
yellowish brown, weakly cemented, and easily crushed; 
roots penetrate this layer vertically, but extend hori- 
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zoutally at top and bottom and not in the body of it; the 
ortstein fragments are dark reddish brown on exterior 
and lighter brown on interior; irregular tongues extend 
from this horizon into the one below; pH 6.0. 

Be 13 to 27 inches, reddish-brown (5YR 4/4, moist) loamy 
sand that is slightly cemented; light reddish brown 
(BYR 6/4, dry); this layer more nearly yellowish brown 
than those below; breaks into irregular fragments that 
erush easily; roots few; in some areas roots are concen- 
trated and the material is looser; tongues of this layer 
extend into the one below; pH 6.0. 

Ba 27 to 41 inches, reddish-brown (2.5YR 5/4, moist) and 
reddish-brown (5YR 5/4 to 6/4, dry) loamy sand; more 
reddish than horizon below; firmly cemented and hard- 
ened but not so much as horizon below; breaks out into 
fragments of irregular shape; contains rounded pebbles 
of sandstone, basalt, gneiss, and granite; lacks the mix- 
ture of light-grayish particles that appear in background 
of layer below ; pH 6.0. 

Bese 41 to 53 inches, firmly to moderately cemented sandy 
loam; reddish brown (5YR 4/4, moist) and light reddish 
brown (SYR 6/4, dry) ; difficult to dig out vertically, more 
easily dug out horizontally; fragments crush suddenly 
and completely to loose sandy loam; pH 6.0. 

“1 53 to 70 inches, reddish-brown (5Y¥R 4/3, moist) and 
light reddish-brown (5YR 6/3, dry) fine sandy loam; very 
weakly cemented or hardened; digs out in easily crushed 
fragments ; contains pebbles, 60 percent of which are from 
hard sandstone and the rest from basalt, granite, and 
slaty rocks; pH 6.0. 

Cx 70 to 80 inches, reddish-brown or pinkish clay loam with 
a few inches of silt on top; pH of clay is 6.8. (This 
horizon not sampled for laboratory analyses.) 


The description of a profile ‘of Hiawatha loamy sand, 
undulating, together with some notes on the site where it 


occurred, follows. 

Site.—This soil was sampled in NWY4NEY, sec. 18, T. 
50 N., R.8 W. It occurred on part of a long, fairly high 
slope facing north toward Lake Superior. The slope had 
several shoulders or indistinct terracelike, low ridges 
on it. 

Deep, sandy drift and a fair number of rounded surface 
erratics were near this site. One-tenth of a mile north of 
sampling site, sandstone rock was at a depth of 5 feet un- 
der a Hiawatha soil. 

The vegetation consisted of a rather sparse stand of 
white birch, oak, aspen, and maple trees, 2 to 8 inches in 
diameter; an understory of birch saplings, 3 to 5 feet 
high; and a ground cover of broad-leaved aster, moss 
(Polytrichum), a few clumps of grass, and tall “everlast- 
ings,” 30 inches high. 

Profile description : 


Ao 1% inch of leaves from birch, oak, and proad-leaved aster. 

Ao 1to 0 inch, pulpy, peaty, dark-gray to very dark brown or 
nearly black organic matter with slight mixture of sand 
grains; contains fine roots, mycelia, bits of charcoal, and 
twigs; forms a strong mat that can be cut loose from soil 
and handled in patches or strips; partially decomposed 
leaves at top of this mat, and a very thin (one-fourth 
inch) Ai horizon at bottom. 

As 0 to 7 inches, pinkish-gray (5YR 6/2, moist) loamy sand; 
dark reddish gray (SYR 4/2, wet) to pinkish gray (SYR 
7/2, dry); very weakly coherent; numerous roots, mostly 
horizontal, of all sizes up to one-half inch in diameter ; 
local slight gradation to or admixture with horizon be- 
low, especially in patches or pockets; boundary with 
horizon below is irregular; pH 5.2. 

B. 7 to 16 inches, loamy sand; yellowish red to reddish 
brown (SYR 4/8 to 4/4, moist) and light brown (7.5YR 
6/4, dry) to reddish brown, (SYR 5/4, dry); weakly 
coherent; a fairly large number of roots, mostly woody 
and % to % inch in diameter; a few pebbles of sand- 
stone, granite, and basalt; spheres or zones, about 2 to 6 
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inches in diameter of darker brown, cemented ortstein 
extend into the horizon below; apparently these are old 
root channels filled with cemented sand; pH 5.5. 

Bs 16 to 21 inches, yellowish-red (5YR 4/6, moist) and red- 
dish-brown (5YR 5/4, dry) loamy sand; very weakly 
coherent—little tendency toward structure or fracture; 
abundant woody roots, generally % to % inch in di- 
ameter; cylinders or tongues of cemented ortstein from 
horizon above extend into and occasionally through this 
horizon; Jarge (18-inch) rocks extend through this layer 
and into one above. 

C: 21 to 84 inches, weakly coherent sand that breaks into 
large, irregular, easily crushed fragments; yellowish red 
to reddish brown (SYR 4/6 to 4/4, moist) and light red- 
dish brown (5YR 6/4, dry); roots, mostly vertical and 
woody, are present but not so abundant as in upper 
layers; pH 6.2. 

Ca 84 to 51 inches, medium sand with same color as the 
horizon above, except for a few darker particles; finer 
sand at upper boundary and coarser (medium) sand at 
lower; sand has definite coherence and breaks out as 
irregular fragments that crush -easily and completely 
when pressed; a few roots; a few small pebbles, about 
one-half inch in diameter, about a third of which are 
sandstone, a third basalt, and the rest quartzite, granite, 
and other rocks; pH 6.2. 

Cz 51 to.64 inches, reddish-brown (5YR 5/4, moist) and 
pink (5 YR 7/4, dry) fine to mediuin sand; pH 5.7. 

The data in table 9 show that the two Hiawatha soils 
are much higher in sand and lower in silt and clay than 
the Gogebic soils. In addition they contain appreciably 
less organic carbon and iron oxides. The A: horizons of 
the Hiawatha soils are thicker than those of the Gogebic 
soils, and the contrast of color between the A, and B, 
horizons is fully as great as in the Gogebic soils. If the 
thickness and color of the Az horizon and its contrast of 
color with the B, horizon are emphasized, the Hiawatha 
soils appear to be stronger Podzols than the Gogebic 
soils. If thickness of the B, horizon and the amounts of 
organic matter and iron oxide in it are emphasized, the 
Gogebic soils are stronger Podzols than the Hiawatha 
soils. Present definition of a Podzol places greater em- 
phasis on these characteristics of the Bz horizon. A gen- 
eration ago, however, the Podzol was evaluated largely 
in terms of the A, horizon. 

The mechanical analyses in table 9 show that there is 
considerable difference in the amount of silt plus very 
fine sand, and the amount of coarse sand plus very coarse 
sand, in the two profiles of Hiawatha soils. One profile 
qualifies as a sand and the other as a loamy sand. Loamy 
sand is considered the dominant Hiawatha type in Bay- 
field County. 

Munising series 

The Munising soils occupy low undulating uplands ad- 
jacent to the lake plain or they occur on islands of till 
within the lake plain, The Munising soils are similar to 
the Gogebic soils except for a thicker, more dense, and 
generally sandier fragipan layer and a more clayey un- 
derlying till. 

The location and description of a profile of Munising 
sandy loam, undulating, follow. 

Site—This soil was sampled in a wooded area of tall 
aspen and maples in the NEYSWY, sec. 7, T. 49 N., R. 
4 °W. 

Profile description : 


Ao 8 to 1 inch, loose leaves and forest debris. 
Ao 1 to O inch, nearly black, partially decomposed leaf litter. 
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TaBiE 9.—Mechanical and chemical analyses of Hiawatha sand, undulating, and Hiawatha loamy sand, undulating 


[Dashed lines indicate that analyses were not made] 


MeEcHANICAL ANALYSES 


Particle size distribution 
Soil and sample Horizon Depth ai 
numbers Very Coarse Medium Fine Very 
coarse sand sand sand fine Silt Clay 
sand sand 
Hiawatha sand, 
undulating: ! Jnehes Percent Percent Percent Percent Percent Percent Percent 
$49 Wis 4-1-1_____- Ags octave nb PtOrO", le Sos oe Sete oc ocs| occ kee Me MC eee 2 eS el oe |e ee at 
pee Agscecen ene 0 to 8 14 10. 2 23. 0 33. 4 9.1 20, 5 2.4 
ere Bo -------- 8 to 13 12 8.1 21.5 35, 2 10. 0 18.5 6.0 
7 ee Bop... = - 13 to 27 1.6 8.7 21.6 4.1 13. 7 9.5 3. 8 
Oscasse Ties eeawes! 27 to 41 4.5 14,1 22.6 38. 2 12.0 6.6 2.0 
Gissene 80.0 he 41 to 53 3. 2 12. 0 21.8 39.4 11.8 9.3 2.5 
y eae’ Siena s 53 to 64 2.1 8.5 17.2 34. 0 13. 7 20. 0 4.5 
Hiawatha loamy sand, 
undulating: ? 
849 Wis 4-2-1_____- Ageen ce odtee LAOlO" ea Scots eo eee ctl eee ee sen tee stud nels dee eka eet See leh a ee 
> poems Ngo tated oe O0to7 5. 0 26.3 29. 8 27,6 2. 6 6.8 1.9 
5 eee Bose tenes 7 to 16 5. 6 16.3 27.9 36. 7 3.2 4,4 5.9 
4__ Le Boece a6 oe 16 to 21 4.1 15. 6 31.5 43, 2 2,1 9 2.6 
Oo bese Cinseeee se 21 to 34 14 6. 4 24.5 60. 6 5. 0 . 6 1.5 
Giese Cee eh 34 to 51 6.5 19.8 21.8 46. 3 3.9 a1 1.6 
(enema ggg deste 51 to 64 1.2 8.3 32, 2 36. 5 13. 2 6.9 1.7 
CHEMICAL ANALYSES 
Exchangeable cations Sum Base Free 
Soil and sample Horizon Depth Organic of satu- iron pH 
numbers earbon cations | ration | oxides 
H Ca Mg ae 
Hiawatha sand, 
undulating: ! Inches Percent Percent Percent 
849 Wis 4-I1-1_.__- Agse noted PTO {Oo Meeseettints stv ee tae ol Bites ee eee a le See sees A en Sk erg | 4,4 
OMe ace Agcot cue 0-to 8 0. 51 2.2 0.7 0. 2 0.1 3. 2 SL eet 4.8 
3a. Ba-~---- 8 to 13 .97 12. 2 .6 .3 .2 13. 4. eee 5.1 
zones Boo------ 13 to 27 . 33 4:1 .5 wl rane 4.8 14i le joet tS 5.7 
Dede dale Ba ----. 27 to 41 15 2.1 2 wl wl 2.5 1G. 2k seeic 5. 6 
6.---. Bu--.--- 41 to 5¢ al 17 .3 1 a1 2.2 7 al eee 5.8 
7 (apreeen Co - 2 -- 53 to 64 . 08 13 1.0 38 .2 2.8 BA. Bea Soe ee 6. 0 
Hiawatha loamy sand, : 
undulating: 2 
$49 Wis 4-2-1..__. Aosemonese 1200) OPn ete sts sdece A Sel te eh et esis elie s os cae | Oe 8 5.8 
) era Agocoaues 0 to 7 . 44 1.3 .6 1 na 2.1 388 0. 39 4.8 
ous eae Bowccne 7 to 16 .8l 9.1 4 2 Jl 9.9 8 1, 48 5.9 
4.0.2 B3------- 16 to 21 . 35 3.9 23 31 eo 4.4 11 . 62 5.4 
B----- Crecagae 21 to 34 14 14 wl 31 31 15 7 47 6.0 
Glscuie Cree ees i 34 to 51 213 1.3 2 a1 31 16 19 . 381 6.0 
i arene one 51 to 64 . 07 1.0 2 ek Jae 1,4 28 .31 5.8 
1 Profile No. 31—Soil Survey Laboratory Memorandum No. 1. 3 Less than figure given, 
2 Profile No. 32—Soil Survey Laboratory Memorandum No. 1. 
A, 0 to % inch, dark-gray (10YR 4/1) fluffy, sandy loam; pan is practically impenetrable to the spade, but when 
coarse granular structure; many fine roots. moist it is brittle and can be crushed by hand to loose 
Aa % to 5 inches, dark reddish-gray (5¥R 4/2, moist) coarse single grains. . 
sandy loam; pinkish gray (7.5YR 7/2, dry); noticeable C 36 inches +, reddish-brown (SYR 5/4) sandy loam till con- 
coherence, taining small, dispersed pieces of red clay. 
B. § to 20 inches, reddish-brown to dark reddish-brown (5YR . : 
4/4 to 8/4, moist) sandy loam; reddish brown to reddish Orienta series 
yellow (5YR 5/4 to 6/6, dry) ; weakly cemented masses ‘ P F 
of ortstein that break readily to medium granules. The Orvienta soils have marked A and B horizons. A 
Ba 20 to 22 inches, reddish-brown (5YR 5/4) sandy loam; a weakly cemented ortstein is commonly present in the B 
et layer slightly lighter in color than the layer horizon. The underlying clay floor restricts the down- 
Bum 22 to 86 inches, reddish-brown (SYR 4/3 to 5/4, moist) ward movement of water so that the available moisture 


loamy sand; pink (5YR 7/3, dry.) ; when dry this fragi- 
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supply is greater than in a profile that is loamy sand or 
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sand throughout. Apparently the increased moisture fa- 
vors greater tree cover, a thicker leaf mat, and a more 
strongly developed Podzol profile. 

The location and description of a profile of Orienta 
loamy sand, undulating, follow. 

Site—This soil was sampled along a road in NEY- 
NW, of sec. 22, T. 48 N., R. 5 W. It adjoined larger 
areas of Ontonagon soil. 

Profile description : 


Aco 2 to 1 inch, loose litter of leaves and twigs. 

Ao 1 to 0 inch, dark-brown (7.5YR 3/2) to black (1LOYR 2/1) 
mat of partially decomposed leaves; small pieces of 
charred wood indicate previous burning. 

A: 0 to % inch, a salt-and-pepperlike loamy fine sand, high 
in humus, 

As % to 7 inches, reddish-gray (SYR 5/2, moist) loamy 
sand; pinkish gray (5YR 7/2, dry); weak, thin, platy 
structure that breaks easily to single grains; loose; 
abrupt, irregular boundary. 

B:. 7 to 15 inches, dark reddish-brown (5YR 3/4, moist) 
lominy sand; reddish brown (5YR 4/4, dry) ; irregularly 
and weakly cemented to form an ortstein; breaks to single 
grains easily; clear, irregular boundary. 

Ba 15 to 24 inches, reddish-brown to yellowish-red (6YR 4/4 
to 4/6) loamy sand; single grain; loose. 

C 24 to 40 inches, yellowish-red (SYR 4/6) sand; single 
grain; loose. 

CD 40 to 44 inches, reddish-brown (5YR 5/4) loamy sand 
with lenses and lumps of reddish-brown clay; a few small 
pieces of gravel. 

D = 44 inches +, reddish-brown clay. 


Vilas series 


The Vilas soils ave weakly developed Podzols and thus 
differ from the Orienta, Hiawatha, Gogebic, and Mun- 
ising soils, which have more marked horizonation. Com- 
pared to the Omega soils, however, the Vilas soils qualify 
as Podzols, though laboratory data are lacking. 

The location and description of a profile of Vilas sand, 
undulating, follow. ; 

Stte—This soil was sampled in SEYANW, sec. 17, T. 
46 N., R. 7 W. It occurred in a thinly forested area of 
aspen and white birch; sweetfern was the dominant 
ground cover. 

Profile description : 

Ao 1 to %4 inch, loose coniferous needles, aspen leaves, and 
twigs. 

Ao % to O inch, dark-brown (7.5YR 8/2) fibrous mat; a 
considerable number of gray sand grains intermixed with 
bits of charred wood along the lower boundary; abrupt 
wavy boundary, 

A, 0 to 1% inches, grayish-brown (10YR 5/2, moist) sand; 
pinkish gray (7.5YR 6/2, dry); loose, except for small 
coherent masses held weakly together by fine roots. 

B: 1% to 10 inches, dark reddish-brown (SYR 3/3) loamy 
sand to sand; loose; sand grains coated with the dark 
reddish-brown material. 

Bs 10 to 30 inches, reddish-brown (SYR 4/4) loose sand; 
sand grains coated. 

© 30 inches 4, reddish-brown (5YR 5/4) loose sand; grains 
are relatively clean and are yariously colored—white 
quartz, red sandstone, and dark igneous grains, 


Superior series 

The Superior soils have a sequence of horizons of a 
Podzol in a thin smear of sandy or loam sediments. Be- 
low that, the soils have part of the sequence of horizons 
normal to the Gray Wooded group, and these are mainly 
in red clay. 

The location and description of a profile of Superior 
loam, nearly level, follow. Laboratory data, however, 


are lacking. This profile illustrates the two-story char- 
acter of the Superior series. 

Site.—This soil was sampled in NEYNW1, sec. 26, T. 
51 N., R. 6 W. The tree cover was aspen, white birch, 
pin cherry, and alder. 

Profile description : 


Ao and Ao 2 to 0 inch, loose litter of twigs aud leaves over 
a mat of partially decomposed leaves. 

Ai 0 to 2 inches, very dark gray (10¥R 3/1) loam; mod- 
erate, coarse, granular structure; many fine roots. 

Az 2 to 5 inches, dark reddish-gray (5YR 4/2, moist) loam; 
pinkish gray (7.5YR 6/2, dry); moderate, thick, platy 
structure that breaks into medium and fine, subangular 
blocks; vesienlar; abrupt, wavy boundary. 

Be 5 to 15 inches, dark reddish-brown (SYR 3/3 to 8/4) 
loam; weak, fine, subangular blocky structure that readily 
breaks to coarse granules; friable; strongly acid. 

As 15 to 16 inches, dark reddish-gray (5Y¥YR 4/2) loam sur- 
rounding clay blocks % to 1 inch in size; blocks resemble 
the next lower horizon in color; strongly acid; gradual, 
irregular boundary, 

Be 16 to 22 inches, reddish-brown (2.5YR 4/4) silty clay; 
strong, medium, angular blocky structure; firm; strongly 
acid; gradual, smooth boundary. 

Bs 22 to 81 inches, reddish-brown (2.5YR 4/4) silty clay; 
moderate to strong, coarse, angular blocky structure; firm. 

C 81 inches +, reddish-brown (2.5YR 4/4) clay with flecks 
of calcinin carbonate; moderate, coarse, angular blocky 
structure; firm; small bits of dark-colored rock suggest 
till. 


The upper 15 inches of this profile qualifies as a Podzol 


solum, whereas the lower part is comparable to that of 
the Ontonagon soils. 


GRAY-BROWN PODZOLIC SOTLS 


The Santiago soils are representative Gray-Brown 
Podzolic soils in the county. Profile descriptions of two 
Santiago soils are given in this section but laboratory 
data are lacking. 


Santiago series 


The Santiago are well-drained soils that have devel- 
oped a Gray-Brown Podzolic profile in a thin silt mantle 
over acid red Joam till. Bayfield County is their more 
northern. extent. 


A profile description of Santiago silt loam, undulating, 
together with some notes on the site, follows. 

Stte——This soil was observed in southwestern Bayfield 
County. 

Profile description: 


Ao 1 to 0 inch, leaf litter and black (5YR 2/1) humus. 

A: Oto 1 inch, black (5YR 2/1) silt loam; moderate, medium, 
granular structure; very strongly acid. 

Az 1 to 2 inches, pinkish-gray (5YR 6/2), coarse silt loam; 
weak, thin, platy structure; strongly acid. 

Bi 2 to 5 inches, brown (7.5YR 5/4), coarse silt loam; mod- 
erate, fine, angular blocky structure; peds coated with 
reddish-gray (5YR 5/2), siliceous material; strongly acid. 

Be 5 to 12 inches, brown (7.5YR 5/4), heavy, coarse silt 

loam; moderate, fine, subangular blocky structure: 

strongly acid. 

12 to 24 inches, reddish-brown (SYR 5/8), very fine 
sandy loam; moderate, medium, subangular blocky to 
thick, platy structure; compact and firm; ‘strongly to 
medium acid. 

C 24 to 80 inches, reddish-brown (2.5YR 4/4), stony loam 
till; strongly to medium acid. 


Santiago soils have developed in a thin silt mantle over 
till. In the above profile, the contrast between the colors 
of the A, and B horizons is greater than is generally true 
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of the Santiago soils farther south im Wisconsin. The 
chroma of the A, horizon is lower than common to this 
horizon in Gray-Brown Podzolic soils. 

Locally, the Santiago profile has an incipient Podzol B 
horizon, and the degree of development of the fragipan 
ig variable. ‘These variations are illustrated by the fol- 
lowing profile. 

Site.—This soil was sampled in SW148SE%%4 sec. 5, T. 
43 N., R. 9 W. 

Profile description : 


Ao and Ao, thin, loose litter of Jeaves over a fluffy, dark-brown 
mat. 

Ai 0 to % inch, very dark brown to black (1OYR 2/2 to 
2/1), fluffy silt loam; moderate, fine, granular structure; 
many roots; many pieces of charcoal; slightly acid. 

Az % to 8 inehes, dark-brown (7.5YR 3/2, moist) silt loam 

with moderate, thin, platy structure; pinkish gray (7.5YR 

6/2, dry); many roots; very strongly acid. 

8 to 11 inches, dark reddish-brown (5YR 3/4) silt loam; 

weak, fine, subangular blocky structure; breaks readily 

to moderate, medium and fine, granular structure; fluffy 
and relatively loose; many roots; very strongly acid. 

11 to 18 inches, reddish-brown (SYR 4/3) to dark-brown 

(7.5YR 4/4) silt loam; weak, thick, platy structure in 

place but breaks to moderate, fine, subangular blocks and 

fine, granular structure; friable; very strongly acid. 

18 to 18 inches, reddish- brown (5 5YR 5/3) silt loam to 
heavy loam; weak, medium, subangular blocky strueture; 
compact in place but friable when removed; gradual, 
smooth boundary. 

18 to 21 inches, reddish-brown (5X¥R 5/3) sandy loam 
to sandy clay loam till; compact in place but breaks into 
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strong, medium, subangular blocky aggregates; finely 
vesicular; many pieces of very coarse sand and fine 
gravel, 


CG 21 to 45 inches, weak-red (10R 4/3) to reddish-brown 
(2.5Y¥R 4/4) gravelly sandy loam to sandy clay loam 
stony till. 


GRAY WOODED SOILS 


The Ontonagon soils are classified as Gray Wooded 
souls, although they are weakly developed. A profile de- 
scription and labor atory data for an Ontonagon soil are 
given in this section. 


Ontonagon series 


The Ontonagon soils exhibit the sequence. of horizons 
characteristic of Gray Wooded soils, but development is 
less marked than in the Gray Wooded soils of Minnesota, 
Saskatchewan, and Alberta. The parent materials are 
fine-textured, lacustrine deposits of glacial lakes; how- 
ever, the surface texture is commonly ¢ ® silt loam or silty 
clay loam. The more silty loam texture of the surface 
probably has resulted from (1) the removal of fine clay 
from the surface downward as a part of the soil-forming 
process, and (2) the deposition of silt (and very fine 
sand) as the lake waters retreated. 

A description of a moist profile of Ontonagon silt loam, 
nearly level, together with some notes on the site at which 
it occurred, follows. 

Sitte.—This soil was sampled in NW14 SW14 sec. 18., T.- 
51 N., R. 3 W. It occurred on a nearly level area of the 
Jake plain. The trees were aspen, white birch, balsam fir, 
alder, and red maple; the ground cover was bracken fern 
and aster. 

Profile description : 


An % to ¥% inch, loose litter of twigs, leaves, and bracken 
fern. 


65 


Ao % to 0 inch, mat of partially decomposed leaves perme- 
ated with fungus mycelia. 

A, 0 to 2 inches, very dark gray (10¥R 3/1, moist), coarse, 
granular silt loam. dark gray (10YR 4/1 dry) and gray- 
ish brown (10YR 5/2 dry) ; many fine roots. 

A; 2 to 6 inches, dark reddish-gray (5YR 4/2) silt loam; 

moderate, thick, platy structure that breaks to moderate, 

fine, subangular blocky; vesicular; clear, smooth bound- 

ary. , 

6 to 10 inches, reddish-brown (SYR 4/3) silty clay 
loam; moderate to strong, medium, subangular blocky 
structure; peds coated with gray siliceous material; clear, 
wavy boundary. 

Be 10 to 22 inches, dark reddish-brown to reddish-brown 
(2.5YR 3/4 to 4/4) clay to silty clay; moderate to strong, 
coarse, angular blocky structure; firm; fine roots along 
the cracks; gradual, smooth boundary. 

Bs 22 to 31 inches, dark reddish-brown (2.5YR 3/4) to red- 
dish-brown (2.5YR 4/4) clay; moderate, coarse, angular 
blocky structure; firm; gradual, smooth boundary. 

C 81 inches +, reddish-brown (2.5YR 4/4) clay with flecks 
of calcium carbonate; moderate, coarse, angular blocky 
structure; firm. 

The A, horizon is not always present, but in the site 
described, grass had invaded the open places among the 
aspen trees. 

Laboratory data for Ontonagon silt loam, nearly level, 
from a site sampled in Ontonagon. County, Mich. (22), 
are given in table 10. The table shows that the content of 
clay i inereases with depth. Neither the profile description 
nor the Jaboratory data show the presence of clay skins 
or the presence of translocated silicate clays in the B ho- 
rizon. Presumably this was an oversight, as it 1s reason- 
able to assume that there has been translocation of clay 
in the Ontonagon soils. 


GROUND-WATER PODZOLS 


The Saugatuck soils are representative Ground-Water 
Podzols in the county. Profile descriptions and labora- 
tory data (see table 11) for two Saugatuck soils are given 
in this section. 


AB 


Saugatuck series 


The morphology of the Saugatuck soils is rather sim- 
ilar to that of the well-dr ained Podzols. The Saugatuck 
soils, however, differ in having thicker A, horizons and 
in having developed under poor drainage. The parent 
materials are assorted sands and loamy sands that occupy 
poorly drained and very poorly drained sites in the lake 
plain and alluvial plains of streams. 

A profile description of Saugatuck loamy sand, to- 
gether with some notes on the site, follows.. 

Site —This soil was sampled in NWIANWI, sec. 80, T. 
7N., BR. 15 W., Ottawa County, Mich. (525 feet east, and 
600 feet south of the northwest corner of the section), by 
O. C. Roger's and party. 

Profile « description: 

Ao 2 to 0 inch, mat of partially decomposed leaves and twigs 
with a mass of roots. 

A, 0 to 4 inches, black (7.5YR 2/0), light loamy sand 
sprinkled with light-gray (7.5Y¥R 7/0) sand that con- 
trasts sharply with the mass color; very weak, fine, gran- 
“war structure; very friable; mat of fine roots composes 
about 40 percent of volume; very strongly acid; abrupt, 
smooth boundary. 

Ae 4 to 7 inches, reddish-gray (5YR 5/2) or brown (7.5YR 
5/2), light loamy sand or sand; very weak, medium, sub- 
angular blocky structure; very friable; mass of fine 
roots; very strongly acid; abrupt, wavy boundary. 

7 to 8 inches, black (5YR 2/10) or dark reddish-brown 
(5¥R 2/2) sand; very weak, medium, subangular blocky 
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Tape 10.—Mechanical and chemical analyses of Ontonagon silt loam, nearly level 


[Dashed lines indicate that analyses were not made] 


MecHanicaL ANALYSES 


a 


Particle size distribution 
Soil and sample Horizon Depth 
numbers Very Coarse Medium Very fine 
coarse sand sand Fine sand sand Silt Clay 
sand 
Ontonagon silt loam, 

SAR Mi 06-41] Agana TO ee cee ee ee 
ae yes eee 0 to 6 2.2 3.8 6.2 12.5 84) 535] 13.4 
Sei (ce ees 6 to 8 1.0 1.8 3.2 6.9 72 54.3 23.6 
Aino) Bose oeseee 8 to 24 Ll 17 2.7 5.8 4.6 32. 6 51.5 
Geet) Cie cse se 24 to 36 10 3. 6 6.8 9.0 3.4 18.7 57. 5 
6-252 | (Cyssaen cess 36+ 8 1. 4 2.4 4.5 3.1 21.3 66. 5 


CHEMICAL ANALYSES 


; Exchangeable cations Base 
Soil and sample numbers Horizon Depth Organic Sum of | satura- pH 
carbon cations tion 
H Ca Mg K Na 
Ontonagon silt loam, nearly 

level: ! Inches Percent Percent 

$48 Mich 66-4-1__-___--- Ao ei deeeeoe st 1 to O58. 6 se oe ee es Se Sol se ee 5.4 
ieee ee peace 0 to 6 15 | 69! 28] 07] 02] o1f 107]; 36 

Baa st Bioccoseee ete 6 to 8 355) 71, || 2.3 Pi A, lb 9 108 31 at 
Wah rhs ot Bee liac eee 8 to 24 .381/101) 78] 323 3 .2 21.7 53 4,2 
Beasdentis Oiseseees ete. 24 to 36 382/23 145) 41 3 .7 19. 6 100 7.2 
G.essuss2 Checcee teeses 36+ . 08 |_---- 14.6; 4.3 4 .4 19.7 100 7.8 


1 Profile No, 37—Soil Survey Laboratory Memorandum No, I. 


structure; very friable; many fine roots but less than in 
above horizons; very strongly acid; abrupt, wavy bound- 
ary. 

8 to 9 inches, very dusky red (2.5YR 2/2) sand; very 
weak, very thin, platy structure; very friable; many fine 
roots; very strongly acid; abrupt, wavy boundary. 

9 to 11 inches, dark reddish-brown (2.5YR 2/4) sand; 
moderate to strong, thin, platy structure; weakly to 
strongly cemented ortstein; a few tongues, 2 to 4 inches 
thick, extend into the horizon below; very strongly acid; 
abrupt, wavy boundary. 

11 to 13 inches, dark reddish-brown (SYR 3/4 to 2.5YR 
8/4) sand; moderate, thin, platy structure; strongly ce- 
mented ortstein ; mass of fine roots along horizontal planes 
between plates; very strongly acid; abrupt, wavy bound- 
ary. 

13 to 19 inches, reddish-yellow (7.5YR 6/6) sand with 
streaks of dark reddish brown (5YR 3/4) at irregular 
intervals; massive; strongly cemented; few roots; very 
strongly acid; gradual, irregular boundary. 

19 to 28 inches, strong-brown (7.5YR 5/6) or light 
yellowish-brown (10YR 6/4) sand; numerous vertical 
stems, or channels, from less than 1 millimeter to about 
8 millimeters in diameter, and from about 1 to 3 inches 
long ; blotches of dark reddish brown (5¥R 3/3) and dark 
brown (7.5YR 4/4) ; the stronger or redder color is in the 
center of the channels and gradually fades ontward; very 
strongly acid; clear, wavy boundary... 

23 to 30 inches, very pale brown (10YR 7/4) sand; dark- 
brown (7.5YR 4/4) channels, or tubes, from less than 
1 millimeter to about 3 millimeters in diameter and from 
¥% to 5 inches in length, that are numerous in upper part 
but decrease in number with depth; single grain; loose; 
strongly acid; gradual, wavy boundary. 

30 to 42 inches, light brownish-gray (10YR 6/2) or pale- 
brown (10¥R 6/3) sand; a few vertical channels, or 
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tubes, of dark brown (7.5YR 4/4); single grain; loose; 
strongly acid. 


A profile description of Saugatuck sand, together with 


some notes on the site, follows. 


Site—This soil was sampled in NEY%SEY, sec. 24, T. 


8N,, BR. 16 W., Ottawa County, Mich., by O. C. Rogers and 
party. 


Profile description: 


Ao 3 to 2 inches, relatively fresh leaves and twigs, mostly 
from last year’s fall. 

2 to 0 inch, mat of partially decomposed leaves and twigs 
with a mass of fine roots. 

0 to 1 inch, black (SYR 2/1) sand; very wenk, fine, granu- 
lar structure; very friable; mass of fine roots; extremely 
acid; abrupt, smooth boundary. 

1 to 8 inehes, pinkish-gray (7.5YR 7/2) sand; single 
grain; loose; mass of fine roots; very strongly acid; 
abrupt, wavy boundary. 

8 to 9 inches, very dusky red (2.5YR 2/2) sand; single 
grain to very weak, fine, granular structure; friable to 
slightly cemented chunks; mass of roots; extremely acid; 
abrupt, smooth boundary. 

9 to 16 inches, very dusky red (2.5YR 2/2) to dark 
reddish-brown (2.5YR 3/4) sand; color gradually changes 
with depth; massive; weakly to strongly cemented; an 
occasional root; very strongly acid; clear, wavy boundary. 

16 to 20 inches, yellowish-red (5YR 5/8 to 4/8) sand; 
thin streaks and soft pellets of light brown (7.5YR 6/4) ; 
massive; weakly to strongly cemented; very strongly 
acid; gradual, wavy boundary. 

20 to 30 inches, strong-brown (7.5YR 5/6) sand; nu- 
merous yellowish-red (5Y¥R 4/6 to 5/6) tubes, or channels, 
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from less than 1 millimeter to 3 millimeters thick and 

% to 6 inches long; reddish color in center of channels 

gradually fades outward; massive; firm; contains weakly 

cemented chunks; very strongly acid; gradual, irregular 
boundary. 

30 to 38 inches, strong-brown (7.5YR 5/6) sand; thin 

streaks of light yellowish brown (10YR 6/4); single 

grain; loose; very strongly acid; gradual, wavy bound- 
ary. 

38 to 46 inches, strong-brown (7.5YR 5/6) sand; chan- 

nels 1 millimeter or less in diameter and % to 5 inches 

long; thin bands and blotches of yellowish red (5YR 

5/6); single grain; loose; very strongly acid; gradual, 

wavy boundary. : 

C 46 inches +, pale-brown (10YR 6/8) sand; a few, very thin 
channels and small spots of strong brown (7.5YR 5/6) 
and dark brown (7.5YR 4/4); single grain; loose; very 
strongly acid. 


The descriptions show a marked profile in which there 
is a black A, horizon, a pinkish or reddish-gray As; a 
dusky-red or dark reddish-brown to reddish-yellow B., 
strongly cemented in the lower part; and a pale-brown C. 
Both the chemical data in table 11 and the profile de- 
scriptions emphasize the high content of sand and the 
extreme to very strong acidity. The chemical data point 
out the small content of free iron oxide, though the color 
of the B, horizon suggests the presence of organic mat- 
ter-iron oxide complexes, 
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HUMIC GLEY SOILS 
The Adolph soils are representative Humic Gley soils 
in the county. A profile description of an Adolph soil 
and laboratory data (see table 12) are given in this sec- 
tion. 
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Adolph series 


Adolph soils are the Humic Gley associate of Podzols 
developed on the so-called Red Drift of northern Wiscon- 
sin and northeastern Minnesota. Commonly they have 
developed in local alluvium overlying the red sandy loam 
or loam till. 

A profile description of Adolph silty clay loam, to- 
gether with some notes on the site, follows. ; 

Site—This soil was sampled. by A. H. Paschall in 
SWi4SW14 sec. 21, T. 88.N., R. 26 W., Mille Lacs County, 
Minn. It occurred in a relatively large depression, 3 to 
5 feet below the general level of the ground moraine in 
which the area is located. The slope is about 1 percent 
toward the center of the depression. Aspen, elm, and 
alder are the principal trees. 

Profile description: 

A. 0 to 6 inches, black (N 2/0) silty clay loam; ® strong, fine, 
subangular blocky structure; friable when moist, slightly 
plastie and slightly sticky when wet; many roots; clear, 
wavy boundary. 

6 to 12 inches, black (5¥ 2/1) silty clay loam; moderate, 
fine, subangular blocky structure; plastic and sticky when 
wet; many roots; contains a few pieces of gravel, 1 to 2 
inches in size; clear, wavy boundary. | 

12 to 22 inches, olive-gray (5Y 5/2) silty clay loam with 
many fine, distinct mottles of olive (5¥ 5/6); massive 
to weak, very fine, angular blocks; plastic and sticky 
when wet; few live roots; many old root channels are 
lined with black; gradual, smooth boundary. 

22 to 82 inches, olive-gray (SY 5/2) silty clay loam with 
many, inedium, distinct, strong-brown (7.5YR 5/6) 


Ay 
Cig 


Cog 


* Textures given are those recorded at time of sampling. They 
have not been adjusted to laboratory data. 


Tasie 11.—Mechanical and chemical analyses of Saugatuck loamy sand and Saugatuck sand 


[Dashed lines indicate that analyses were not made] 


MecHanicaL ANALYSES 


Soil and sample numbers} Horizon Depth 
Very coarse 
sand 
Saugatuck loamy sand: Inches Percent 
$58 Mich 70-1-1_._..- Age ctecize 2toO ji. ..L--.- 

yea AjcsnSeneds 0 to 4 1.2 
Seaccc Agi om sce ee 4to7 eal 
Ae uke Ba-----.-- 7to8 14 
ci ore Ba Seo eee 8.0 9 9 
G2oceek Bay____---- 9 to 11 .2 
(cae ae Bay Satins teenies 11 to 13 ae | 
ee oe ee Bas tei Be 13 to 19 11 
ners Basses fee se 19 to 23 | 
10____- Crossed e 23 to 30 11 
11. Ope e285. 552 30 to 42 11 

Saugatuck sand: 

$58 Mich 70-1-1_.___- Ago-------- Stove || nove ss 

2-22255 Ageoececex. 2t00 Jescesececcle. 
5 ene Ages 2a je cts 0 tol .1 
4_._.. Avista $e lto8 11 
Qaiheee Ba sets (Bln 8 to 9 wo! 
Geer eas Bo ------- 9 to 16 11 
caw By-------- 16 to 20 11 
S2chc5 Ba ------- 20 to 30 1.1 
Ques Ba_.------ 30 to 38 1,1 
102. 2 Bs-------- 38 to 46 1] 
a eee Cute s secs 46+ wl 


See footnote at end of table. 


Particle size distribution 


Coarse Medium | Fine sand | Very fine Silt Clay 
sand sand sand 
Percent Percent Percent Percent Percent Percent 
3. 5 24, 5 46. 1 3. 2 17.1 4.4 
2.3 25. 6 56. 7 3.4 11.5 4 
2.7 24. 1 59. 0 5.5 5. 4 1.9 
2.8 22.7 58. 4 8.5 4,3 2.4 
2.2 24.0 54. 2 8.6 5.4 5.4 
2.9 27,8 52. 9 7.0 5.3 4.0 
2.4 29, 4 58. 1 4,0 3.8 2.3 
14 24. 6 69. 8 2.4 1.2 .6 
1.8 30. 6 63. 2 3.4 7 .3 
1.7 82. 1 60. 8 5. 0 4 il 
2. 4 15. 2 40. 2 16.2 20. 6 5.3 
4.3 31.3 47.3 9.1 6.8 1.2 
4.8 31.9 49. 5 8.8 2. 6 2.3 
4.3 29. 8 53. 0 9.0 3.1 .8 
3. 6 29. 5 58. 2 7.0 13 4 
18 24, 8 65. 4 6.3 .9 .8 
2.4 22. 5 67. 4 6.2 7 .8 
2.4 22, 4 63. 7 9, 4 11 1.0 
3.0 25. 3 62. 4 8.0 4 .8 
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TABLE 11—Afechanical and chemical analyses of Saugatuck loamy sand and Saugatuck sand—Continued 


CHEMICAL ANALYSES 


Exchangeable cations Base Free 
Soil and sample numbers Horizon Depth Organic Sum of | satura- iron pH 
: carbon cations tion oxides 
H Ca Mg K Na 
Less 
Saugatuck loamy sand: Inches Percent then— Percent Percent 
$58 Mich 70-1-1_----- Ag_-------- 2 to 0 SON BA Nee Sel BE ye] Re oe ie Fe | pe | cae the ee ln 8 4.5 
Qua-ces Meeescss oe 0 to 4 10, 12 | 29.6 16] 091 038 0.1 32, 4 9 0.1 3.7 
Bed see Aguiscion shee 4to7 1. 56 8.3 JL EAS .1 8.5 4 | 3. 8 
Wk atl Bop ue es 7 to 8 6. 59 | 42.5 wl L4 Jl Jt 43. 1. 3 ee 3.9 
G2 sec) Byvseceoss 8 to 9 10. 94 | 63.0 | 1.1 4 .l .1 63. 5 1 wanes 4,1 
Geesocd Bog- ------- 9 to 11 7.26 | 66.2] 2.1 a1 wl wl 66. 4 1 wall 4.4 
TF svcd) ABS aa een see 11 to 13 4.51 | 54.3] '.1 224 '.1 ae 54. 6 1 Jl 4.5 
:: ee Bigatti 13 to 19 2.04 | 29.2, t.1 2) 1.1 .1 29, 4 2 rid 4,6 
! es Bye oe 19 to 23 . 63 8.3 nak 23] bil .1 8.7 13 | 4,7 
LOW fois Ciena a8 23 to 30 | 33 43) tid] ald] tol ot 4.3 ty ty 4,8 
a eee 6) ene 30 to 42 14} 2.0 1 galhette He a] wl 2. 2 22 tit 4.9 
Saugatuck sand: 
858 Mich 70—1-1__---- Aq ------- 3 to 2 AGA ocd koe Bie | eel eed Sauces Jo Meee bese tad 4.3 
2 nn) Aga cenleies 2 to 0 AT, 64) poeta slo. ne Boe ot lhe ee temo ole ete cle tet oe] Samat iee 3.7 
Bee 2eaia|| ANiehewdees Otol 7.90 | 29. 2 .2 5 3 .1 30. 2 5 .2 3.4 
Ay Sa Age tS 1 to 8 . 33 2. 0 JI 224 Pa .1 2.3 19 1.1 4,1 
De situs Ba-------- 8 to 9 2.77) 21.68); t.1 Pd Fe fice ed al 21.6 1 al 3.9 
62sec By--.----- 9 to°16 2.78 | 37.9 wl wll] FEL ol 38.3 3 .3 4.5 
Vogue | Baie eos 16 to 20 .62) 8.7 LI wd rid elt 8.9 7 7 4.5 
Shiswines Brysoasteee 20 to 30 . 20 3.2 wl -BY lll -1 3. 6 36 7 4.6 
9...---] By-------- 30 to 38 17 2. 4. al ~E] lit .1 2.6 33 .2 4.5 
10___-_] By--.----- 38 to 46 .12/ 24 aa -1y ot. wl 2. 6 25 2 4.6 
TPs iwez| CL cose ee 46+ . O4 .8 Jl see |) yA er li 60 wl 5.0 


! Less than figure given. 


mottles; massive to weak, very fine, angular blocks ; plastic 
and sticky when wet; a few pieces of gravel about 1 to 2 
inches in size; clear, smooth boundary. 

32 to 42 inches, reddish-gray (SYR 5/2) sandy clay loam 
till with many medium, distinct, strong-brown (7.5YR 
5/6) mottles; massive to weak, coarse, subangular blocky 
structure; friable when moist; many fine root channels 
lined with black, some of which are still open; gradual 
boundary. 

42 to.48 inches, sandy clay loam; mixed colors, about 
half brown to dark brown (7.5YR 5/2 to 4/2) and half 
strong brown (7.5YR 5/6); weak to moderate, medium 
and coarse, angular blocky sfrueture; friable; many fine 
root channels lined with black; a few, fine pebbles. 

48 to 54 inches, dark reddish-brown (5YR 3/4) sandy 
loam till; weak, coarse, angular blocky structure; red- 
dish gray (5YR 5/2) around a few old root ehannels; 
other channels are Hned with black. 


The above description of Adolph silty clay loam (No. 
S57 Minn. 48-2) shows a definite two-story profile, 
whereas the Adolph soils of Bayfield County did not 
everywhere have a silty clay loam or silt surface layer 
over sandy loam till. The profile is representative of the 
Adolph series, as it is defined, and illustrates the Humic 
Gley soil of the Lake States. Laboratory data are given 
in table 12. 


Di 


Ds 


LOW-HUMIC GLEY SOILS 


The Pickford soils are representative of the Low-Humic 
Gley soils in the county. A profile description of a Pick- 
ford soil and laboratory data (see table 12) are given in 
this section. The morphological and analytical data for 
this one profile are considered. applicable to the Pickford 
soils in the county, although the profile was examined and 
sampled in a nearby part of Michigan. It should also be 
noted that the profile represents a clay rather than a silty 
clay. 


Pickford series 


The Pickford soils are the Low-Humic Gley associate 
of the Ontonagon. and Bergland soils and are intermediate 
in drainage between them. They occupy poorly drained 
flats or depressions of the Jake plain. 

A profile description of Pickford clay, together with 
some notes on the site, follows. 

Site—This soil was sampled in NEYSWY, see. 18, 
T, 48 N., R. 43 W., Ontonagon County, Mich., by A. H. 
Paschall and party. The site is a part of a broad, shallow 
depression, 2 to 8 feet below the glacial level of the lake 
plain. The vegetation consists of aspen, alder, and sedges. 

Profile description: 


A, 4 to 0 inch, dark reddish-brown (5YR 2/2) mat of 
stems, roots, moss, and partly disintegrated organic mat- 
ter. 

0 to 5 inches, very dark gray (N 3/0) silty clay loam; * 
breaks into polygons, 4 to 5 inches across; firm when 
moist, plastic when wet; many roots, mostly along the 
polygon faces. 

5 to 9 inches, very dark gray (N 4/0 to 5Y 3/1) silty 
Clay ; grades with depth to gray (SYR 5/1.) ; strong, coarse 
prisms, 4 to 5 inches across; firm when moist, plastic 
when wet; roots are plentiful along prism faces; broken 
faces of interiors show root lines, many having dark 
reddish-brown (5¥R 3/3), clayey linings. 

9 to 14 inches, silty clay; a transitional zone having 
olive gray (5Y 5/2) and brown (7.5YR 5/2) at the top 
and more reddish brown (2.5YR 4/4) in lower part; few 
clay skins; few live roots; some old root channels lined 
with very dark gray (5Y 3/1) claylike material; some 
original prism faces are also coated with very dark gray 
(5Y 38/1). 


Ax 


Aig 


‘Textures given are those recorded at time of sampling. They 
have not been adjusted to conform with results of laboratory 
analyses. 
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14 to 23 inches, reddish-brown (2.5YR 4/4) silty clay; 
moderate to strong, medium and coarse, angular blocks; 
firm when moist, plastic when wet; clay skins continuous 
around faces of aggregates; light-green (5G 7/1), thread- 
like root channels on faces of aggregates, both vertical 
and horizontal; few fine roots show within the aggre- 
gates; the broken interiors of peds show a few, small, 
faint mottles of yellowish red (SYR 4/6). 

23 to 32 inches, reddish-brown (2.5YR 4/4) silty clay; 
werk to moderate, coarse, angular and subangular blocks; 
firm when moist, plastic when wet; a few small ecal- 
careous concretions; a light-greenish color (5G 7/1) on 
approximately 80 percent of vertical faces of large or 
primary peds; interior of peds approximately 70 percent 
red but contains numerous greenish (5G 7/1) threads, 
one-sixteenth inch or less in diameter, horizon contains 
a nodule of varved clays, approximately 1 inch in di- 
ameter, the layers being 4% to Ye inch in thickness; gray 
(5Y 5/1) lining on a few root channels, but greenish 
(5G 7/1) lining where roots were completely decayed ; 


some clay skins visible on vertical faces. 


Cr 


Di 


69 


32 to 39 inches, reddish-brown (2.5YR 4/4) silty clay; 
streaks and sinears of greenish color (5G 7/1) around 
roots and pores and on vertical or horizontal faces; in- 
teriors of peds show fine threads of this green color but 
are mostly reddish brown; ‘moderate, coarse, angular 
blocks, approximately 2 inches across, arranged on polyg- 
onal prisms, about 5 inches across; firm when moist, 
plastic and sticky when wet; many soft, caleareous con- 
cretions and smears. 

39 to 44 inches, reddish-brown (2.5YR 4/4) silty clay 
loain glacial till; greenish coatings (10G 7/1) on some 
faces and pores; no definite structure but some evidence 
of horizontal breakage; material is fragile, somewhat like 
that of a fragipan; many pebbles, one-half inch or less 
in size, within the till. 


Among the interesting features shown by this profile 
of Pickford clay (No. S57 Mich. 66-2) and the laboratory 
data in table 12 for this profile are (1) the fine texture of 
the materials above 89 inches where till underlies the la- 


TaBLu 12.—Mechanical.and chemical analyses of Adolph silty clay loam and Pickford clay 


[Dashed lines indicate that analyses were not made] 


MECHANICAL ANALYSES 


Particle size distribution 
Soil and sample numbers Horizon Depth 
Very Coarse Medium Fine Very 
coarse sand sand sand fine Silt Clay 
sand sand 
Adolph silty clay loam: Inches Percent Percent Percent Percent Percent Percent Percent 
$57 Minn 48-2-1_____ Alco fa 2 lowe 0 to 6 10, 2 10.6 11.0 17 12.3 47.3 44.9 
Qe Ajige ce sccet 6 to 12 ao 215 22.1 23.2 25.6 57. 6 29. 7 
keener Crtaeseans 12 to 22 22.0 22.1 22.6 25.2 28.9 58. 4 20. 8 
4.000. Cie eee 22 to 32 22.9 23.8 25.0 29.9 212.9 48. 5 17.0 
Jaca Dyaeens cece 32 to 42 22.4 26.0 27.7 213.3 216.8 42, 1 11.7 
6____- Dye 8 ecg ot 42 to 48 24.9 27,2 28.6 216.6 215.1 38. 4 9, 2 
Gascsaese Dyess sa82 48 to 54 27.0 28.9 29.9 2 25.9 217.0 25.1 6. 2 
Pickford clay: j 
857 Mich 66-2-1_____ Aye seals Oto 'S) Jowee cceee 31 31 32 3.3 ‘18.3 81.0 
22a Alps sete tac 5to9 |__--__LL_e 3,3 3.6 314 311 17.6 79. 0 
See sou! Bigee tekst 9 to 14 |v ~~ lle 33. 6 31.2 3.9 8.1 88. 9 
Aas Bae cients hs 14 to 23 ae 3,2 3.3 3.6 3.6 8, 4 89. 8 
ee Cyae seo sen 23 to 32 2 4.3 42 17 45 9.1 89. 1 
(i eee ©) meet 32 to 39 Jd 4.5 18 417 41.3 28.8 66.8 
ae Dy einen 39 to 44 .7 41.4 42.2 44,1 43,2 48. 4 40. 0 
CHEMICAL ANALYSES 
Exchangeable cations 
Soil and sample numbers Horizon Depth Organie Sum of Base pH 
carbon cations | saturation 
H Ca Mg K Na 
Adolph silty clay loam: Inches Percent Percent ‘. 
$57 Minn 48-2-1______ Soe) sAqeot 0 to 6 12.82 | 21.5] 59.6) 12.4] 0.9 01 94. 5 100 6.5 
ee ee ee a 6 to 12 1.75 7.2 | 24.7 7.9 3 Jl 40, 2 98 6.5 
Bee seis clate Cigs ee 12 to 22 . 26 2.5 | 12.8 6. 4 2 ial: 22. 0 100 6. 6 
(eae | Oe eae 22 to 32 . 16 2.1) 10.4 5.3 2 Ll 18. 1 100 7.0 
ee Dc tos aes 32 to 42 . 09 1.6 6.8] 3.7 2 ak 12, 4 100 74 
Grecds se Dorwesennes' 42 to 48 . 06 8 5. 7 2.9 1 al 9. 6 100 7.7 
(acta oats Dgveeaceucs 48 to 54 . 07 8} £2] 20 1 Jl 7.2 100 7.8 
Pickford clay: 
$57 Mich 66-2-1_._...____ Ay. ---- 0 to 5 5.42 | 37.3 | 15.7] 8&4 15 Jl 63. 0 53 4.9 
ene a Ai gio Aes 5 to 9 1.53 | 16.9 | 15.4 9. 2 8 wl 42, 4 73 5.0 
; ee Bite cosesa! 9 to 14 . 65 972 | 24.4 1 14.5 8 2 49, 1 95 5. 6 
We eo uetee Boouwoceaed 14 to 23 .28| 4.4] 27.3 | 14.6 6 3 47,2 99 6.7 
b ee ee Cissat tes 23 to 32 Pee a Peer 35.7 | 113 5 3 47.8 100 81 
Giese ces | Cae eee 32 to 39 (LG tees 29, 1 8.6 4 Pr 38. 3 100 8.3 
ee Die eoeinc ae! 39 to 44 £09 |e cts = 22.4 | 6.2 2 .2 29. 0 100 8.5 


1 Common, smooth, brown concretions (Mn-Fe?). 
2 Few, irregular and smooth, dark-brown to black concretions 


(Mn?). 


3 Common, smooth, light-brown and black concretions (Fe-Mn?). 
‘Few CaCO; concretions; also few, irregular black concretions 
(Mn-Fe?). 


70 


custrine clay; (2) the very strongly acid condition of the 
A horizon; (3) the changes in reaction and color between 
9 and 14 inches; (4) the small number of mottles but the 
presence of concretions in the upper layers; and (5) the 
presence of clay skins in the B horizon. 


REGOSOLS 


The Omega soils are the only Regosols in the county. 
A profile description of an Omega soil and laboratory 
data (see table 13) are given in this section. 


Omega series 


The Omega soils are sands that lack the marked A. 
horizon of the undisturbed Podzol and have relatively 
little accumulation of organic matter-iron oxide com- 
plexes. <A profile of Omega sand, nearly level was. sam- 
_pled for laboratory analyses (72). 

"The description of a profile of Omega sand, nearly level, 
together with some notes on the site, follows. 

Site-——This soil was sampled near the middle of south 
line of sec, 24, T. 45 N., R. 6 W., Douglas County, Wis. 
This is 614 miles west of the Bayfield County line and is 
part of the same outwash plain that occurs in southwest- 
ern Bayfield County. The sampled area was on a slope 
of 1 to 2 percent, among low ridges and swales having 
small differences in elevation (6 or 8 feet). In general, 
the sandy plain has an undulating surface, but some parts 
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have a uniform slope. Open spots had a ground cover of 
sweetfern, big bluestem, herbs, and low grasses. 
A profile description : 


A: 0 to 2 inches, (Ai horizon with mixed Az); horizon so 
thin and variable that it is impossible to separate mix- 
ture of light- and dark-colored sand grains; very dark 
brown (1OYR 2/2, moist), humus-rich sand; sprinkled 
with light gray (10OYR 7/2); charcoal fragments up to 
one-fourth inch in diameter; peaty organic matter, roots, 
and bits of wood and mycelia; many fine roots and root- 
lets, generally horizontal, bind this layer together; pH 5.3. 
2 to 4 inches, reddish-brown (5¥R 4/4, moist) loamy sand 
with grayish patches and an apparent yellowish tinge; 
light brown (7.5YR 6/4, dry) to very pale brown (10YR 
7/4, dry); fairly coherent, coarse, granular structure; 
granules easily crushed but retain their shape when 
moist; pH 5.5. 

4 to 11 inches, reddish-brown (5YR 4/4, moist) sand; 
light reddish brown (SYR 6/4, dry); slightly firm frag- 
ments that crush easily to coarse, soft granules; roots 
fairly numerous; pH 5.5. 

11 to 20 inehes, yellowish-red (5Y¥R 4/6, moist) sand; 
reddish brown to reddish yellow (5YR 5/4 to 6/6, dry); 
weakly coherent with indefinite, coarse, crumb structure; 
breaks to large fragments of irregular shape; several fine 
roots; half of the pebbles are basalt and rest are of 
sandstone, granite, and quartzite, in about equal propor- 
tions; pH 5.8. 

20 to 26 inches, yellowish-red (5¥R 5/6, moist) sand; 
reddish yellow (SYR 6/6, dry); pebbles of quartzite, 
sandstone, and basalt; pH 6.0. 

26 to 85 inches, yellowish-red (5YR 5/6, moist) sand; 
light reddish brown (SYR 6/4, dry), generally with some 


Ba 


Bs 


Ca 


TaBin 13.—Mechanical and chemical analyses of Omega sand, nearly level 


[Dashed lines indicate that analyses were not made] 


MECHANICAL ANALYSES 


| Particle size distribution 


Soil and sample 
numbers Horizon Depth 
Very coarse; Coarse Medium Fine Very fine Silt Clay 
sand sand sand sand sand 
Omega sand, nearly 
level: ! Inches Percent Percent Percent Percent Percent Percent Percent 
$49 Wis 16-1-1__-__ Ajo cso aoe 0 to 2 5. 2 20. 0 31.4 29. 0 2.6 8.7 a 
pane Agee con 2ee 2 to 4 2.5 16. 9 30. 3 32, 1 3.5 10.5 4.2 
Hiteioce Boise cake, 4 toll 4.0 18. 3 30. 8 31.4 2.8 8.3 4.4 
Bogie oc esentes 11 to 20 3.7 15.5 30. 7 36, 2 3. 2 6. 4 4.3 
bern Basscen sess 20 to 26 4, 4 24, 2 33. 0 32. 0 1.8 14 3. 2 
6..-.- Cy.------- 26 to 35 2.7 23. 0 48.5 21.8 OD spat ate Sid 1.8 
y ae Ogos shai 35 to 40 4.4 35. 1 42.5 16, 5 Sebel ee ES oe 1,2 
(eee Cyg- -- ae 40 to 47 3.8 32.5 40. 9 20, 8 oF 0 i eee ee 1.0 
CHEMICAL ANALYSES 
Exchangeable cations Base Free 
Soil and sample numbers Horizon Depth Organic Sum of | satura- iron pH 
carbon cations tion oxides 
H Ca Mg ik 
Omega sand, nearly level: } Inches Percent Percent Percent 
$49 Wis 16-1-1_._------------ Ajed sooo et 0 to 2 4.44/15.0! 49; 09] 0.2 21.1 29 0. 44 4.7 
Qo Sc sehen Den Aj3..------- 2 to 4 . 95 5.0} 1.0 .3 oi 6. 4 22 48 5. 2 
Oo totes eco Ba-------- 4 to 11 SBT aoe ones a clboce eo ote | ae sats alla hte ae . 60 5A 
ee a ee a Bo. ------- 11 to 20 .12 2.1 .6 2 1 3. 0 30 48 5.3 
Dees pes Be Bysset ae: 20 to 26 sl 2 otsewstietest |bosset|ueesdlee ssa J|boe ale . 36 5. 6 
Geb esesect cece Ca oie Bae 26 to 35 £07 |) alee eee See e se oes SOs 3 cae . 20 5.8 
Tos a Se Cy_.------ 35 to 40 . 07 1.0 1] 2.2 cae | Li ON eee 6. 2 
Bnet one Ooh et Co Cae emen mere 40 to 47 pay 825 1 Gone SB eceeliseue SS lec Pee Seat ete et ete se ee 6. 2 


1 Profile No. 29—Soil Survey Laboratory Memorandum No. 10. 


2 Less than figure given. 
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fine particles of pink (7.5YR 7/4) ; very weakly coherent; 
pebbles about one-third basalt, one-third sandstone, and 
one-third quartzite, granite, and other minerals; pH 6.0. 

Cu 35 to 40 inches, brown (7.5YR 5/4, moist) and light- 
brown (7.5Y¥R 6/4, dry) sand; numerous dark-colored 
grains; basalt, quartz, and granite present; packed in 
place but loose when removed; pH 6.2. 

Cz 40 to 49 inches, brown to light-brown (7.5YR 5/4 to 6/4, 
moist) sand and light brown to pink (7.5¥R 6/4 to 7/4, 
dry); numerous dark-colored grains in the quartz sand; 
a few small rounded pebbles of granite, quartzite, or 
basalt; pH 6.0. 

_Laboratory data for Omega sand, nearly level, are 
given in table 13. 


Agriculture 


This section discusses the general pattern of agriculture 
and rural living in Bayfield County. The statistics used 
are from reports published by the United States Bureau 
of the Census. 

_ Early settlements in Bayfield County were established 
m connection with the fur trade and missionary churches, 
and the settlers cleared small areas for food production, 

The lumber industry, during its growth, gave little at- 
tention to the agricultural possibilities of the land. After 
the virgin timber was harvested and lumbering declined, 
however, settlements were made without sufficient regard 
for the suitability of the land for farming. 

In the last 30 years, the people have realized that the 
region has limited suitability for agriculture, and they 
have tried to adjust land use to resources. The county 
was zoned in 1934 (see fig, 8), and a definite part was as- 
signed to forestry. Most of the county, except for the 
townships of Eileen, Kelly, Mason, and Oulu, is zoned for 
forestry and recreation. 

Much of the land, which had been taken over by the 
county for delinquent taxes, was sold to the United States 
to form a part of the Chequamegon National Forest. The 
Chequamegon National Forest occupies all or parts of the 
following townships: Barksdale, Bayview, Bell, Clover, 
Delta, Drummond, Iron River, Keystone, Namekagon, 
Pilsen, Port Wing, Pratt, Tripp, and Washburn. 

In addition to the national forest, there are about 160,- 
000 acres in county forest in the southern, southwestern, 
western, and northeastern parts of the county. 


Transportation and Markets 


United States Highway No. 2 crosses the county from 
east to west (from Ashland Junction to Iron River) ; 
United States Highway No. 63 passes southwestward 
through the county from Ashland Junction and is a di- 
rect route to St. Paul, Minn.; State Highway No. 13 fol- 
lows the general shoreline of Chequamegon Bay and Lake 
Superior. Half of the farms in 1950 were about 2 miles 
from the nearest improved highway. The farms were on 
an average 6 miles from usual trading centers. 

Bayfield County is served by two railroads, the Chicago 
and North Western, and the Northern Pacific. The 
former makes connections between Ashland, Milwaukee, 
Madison, and the Twin Cities, and the latter cohnects Ash- 
land and Superior. There is considerable boat traffic on 


Lake Superior and Chequamegon Bay, particularly in the 
tourist season. 

In 1950, about 93 percent of the milk produced in Bay- 
field County was delivered to dairy plants (14). Contract 
truckers hauled 81 percent of this milk, dairy plants 
hauled 11 percent, and farmers hauled 8 percent. Cattle, 
calves, hogs, sheep, chickens, and eggs are sold to dealers, 
stores, truck buyers, cooperative sale associations, and 
packers, 


Land Use and Farm Tenure 


According to the United States Census, the total land 
area of the county is 943,360 acres. The total number of 
farms in 1954 was 1,257, a decrease from 1,567 in 1950. 
The area in farms was 205,564 acres, or about 21.8 percent 
of the total. The acreages in various uses are as follows: 


Acres Percent, 
Cropland, total..._.-...--_----- Lee ee 70, 538 34. 3 
Harvested. __.....----2 22 eee 53, 925 26. 2 
Pastured 2.2 oon gee eben se bau 10, 828 5.3 
Not harvested or pastured__________- 5, 785 2.8 
Woodland, total._..2..22.22--2222------ 115, 580 56. 2 
Pastured. ios -h sie ceehes oe) sence ee 66, 078 32. 1 
Not pastured__.222 222228 49, 502 24, 1 
Other pasture (not cropland and not wood- 
landers ocean tet aad ere et Seo 10, 442 5.1 
Improved pasture. ......_..-.---_-- 483 12 
Other land (farmsteads, roads, ditches, 
wasteland, and so on)___.___-~_ 2. 8- 9, 004 4.4 


Data for number, acreage, and tenure of farms are 
given in table 14, 

No standardized system of tenure holds in the county. 
Some owners rent to tenants on a cash basis and others 
on a share basis. When rental is on a share basis, half 
of the returns from dairy or other products normally go 
to the owner. The owner ordinarily furnishes the dairy 
cattle, but the tenant furnishes the work stock. In other 
agreements the tenant purchases a part interest in the 
livestock. Under share rental systems, the tenant gener- 
ally furnishes the farm equipment. 


TaBLe 14.—Number, acreage, and tenure of farms 


Item 1940 1950 1954. 

Number of farms_....--.-._-- 2, 100 1, 567 1, 257 
Acreage in farms__..._...___- 201, 796 219, 548 205, 564 
Percentage of county in farms - 21.4 23. 3 21.8 
Average acreage per farm ___- 96. 1 140. 1 163. 5 
Tenure of operator: 

Number of full owners... ___ 1, 646 1, 259 934 

Number of all tenants... ___. 251 36 22 

Number of part owners_.__- 197 266 297 

Percentage of tenaney_.___- 12.0 2.3 18 


Type and Size of Farms 


The chmate of Bayfield County is much more favorable 
for hay and pasture than for grain crops. As a result, 
dairy farming has increased, but there has not been any 
significant change in the acreage of corn and oats. 

Most of the farms are concentrated along the eastern 
and northwestern borders of the county. Of the 1,257 
farms reported by the United States Census in 1954, 272, 
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or 21.6 percent of the total, were miscellaneous and un- 
classified. The rest are listed according to the major 
source of income as follows: 


Type of farm: 


Field-crop: Number Percent 
Cash-eraittes2 sce ees iol ese auees 10 0. 8 
Vegetable. ....-.--.--------------- 5 .4 
Fruit-and-nut__.2--22--2-----+------ 40 3. 2 
Daltycchicencessteautacebedenteee 848 67, 4 
POUItTY 2.223 San oe ter ose oa Le 25 2.0 
Other livestock.___....__2.----- 22 21 17 

General: 

Primarily crop_-------------------- 16 1.3 
Primarily livestock.......-_.--.-_-- 10 .8 
Crop and livestock___._.----------- 10 8 


The distribution of farms is unequal over the county. 
The number is fewest. where the soil is hilly, poorly 
drained, or stony and is greatest on the lake plain. Most 
of the farms are along the eastern and northwestern bor- 
ders of the county. 

The soils of the Jake plain are generally smoother and 
less stony, and the moisture conditions are better for small 
grain, hay, and pasture grass. The narrow belt along 
Lake Superior and Chequamegon Bay is particularly fa- 
vorable for fruit production because of the freedom from 
late spring frosts and early fall freezes. Vegetable pro- 
duction is influenced by good vegetable markets at Bay- 
field and Washburn in Bayfield County and at Ashland, 
just across the county line in Ashland County. 

Most. of the farms in the county are larger than 100 
acres, The number and acreage of farms in 1954, classi- 
field by the size range, are as follows: 


Number of Acreage in 


Size range of farms (acres) : farms farms, by size 
Under 10.2 o2ee sees sseteew scene nes 17 79 
TOPO. 208 et ne ee oe eae es 31 661 
306049 ie cot. cout Be esueo se cese ees 115 4, 537 
B00: 092ocoeccursceadoeo cues oee tke 44 2, 663 
TO 409922222 scoeubeteceea el esedes 244 19, 857 
1006-13932. sew tee Save esos 229 27, 077 
14040: 179222 cho sc eentka seul eeecees 205 32, 315 
180) to 219.05 2 ot ee be ee eS bee 124 24, 360 
220 to 259__._-__.-------- eee ee 76 18,138 
260° t0,499. 225222 cee kee eee Zed 133 44, 870 
500 to 999__.-__..--_---------------- 31 19, 091 
1,000 and over___._------------------ 8 11, 916 


Community and Farm Facilities 


The quality of farm buildings ranges from excellent to 
very poor. Farmsteads on the lake plain are generally 
well maintained, but abandoned buildings and fields occur 
on the sandy uplands. Tractors, pick-up hay balers, ma- 
nure spreaders, and other mechanized farm equipment are 
being used more generally than before the second World 
War. 

Education through high school is provided, and school- 
bus service is generally available. The schools in the 
county in 1956 were: 12 rural elementary schools, of 
which 11 had more than 1 room; 4 high schools in unin- 
corporated areas; 4 elementary schools having more than 
1 room in incorporated cities or villages; and 3 high 
schools in incorporated cities or villages. The county has 
one hospital and one tuberculosis sanitarium. 

According to the 1954 census, the number of farms re- 
porting modern facilities and equipment were as follows: 


Farms Percentage of 

Facilities or equipment: reporting farms reporting 
Telephones. ....--------------------- 642 51.1 
Hlectricitysco. 2 eiece tn oe ko Rakes 1, 223 97.3 
Television sets___...----..------------ 343 27. 3 
Piped running water___-___---_----- es 808 64.3 
Home freezerg___....-.-.------------- 274. 21.8 
Power feed grinders..--.._...--.---_- 97 7.7 
Milking machines___.-....____-----_-- 593 47.2 
Grain combines__.-._...2-----_------- 91 7.2 
Pick-up hay balers...---...----------- 182 14.5 
Motortrucks.___.....---_..----.----- 558 44, 4 
TEPAGHOPSSs Sows Soe ole ok 1, 022 81.3 
Automobiles. .._....--.-.-_..-------- 991 78.8 
Field forage harvesters......__.------- 50 4.0 


Crops 


In Bayfield County, field crops are grown mainly. to 
provide feed for hvestock. Few significant trends are 
noted in the crop acreages in the county, except for an in- 
crease in alfalfa. Much of the alfalfa was drowned out 
during the wet seasons of 1952 and 1953. The acreage in 
alfalfa grown for seed has generally increased. It varies, 
however, since weather conditions control seed production. 

Fruit production is mostly along Lake Superior, in- 
cluding Chequamegon Bay. It has become an important 
enterprise in this area, especially near Bayfield. Tree 
fruits, small fruits, and vegetables are of local importance. 

The principal crops and the acreage for each are given 
in table 15. 


Livestock 


Dairy cows are the principal livestock on the farms of 
Bayfield County. Herds may range from a few cows to 
30 to 40. The principal breeds are Holsteins and Guern- 
seys. Some Jerseys and milking strains of Shorthorns 
are vaised. The milk and some cream are hauled directly 
to creameries and cheese factories. 

Horses are almost the only type of work animal. Feed 
consists mostly of oats, hay, and pasture grass, and some 
additional corn. 

The number of livestock on farms in stated years, as 
reported by the United States Census, is shown in table 16. 


Forests 


Commercial logging in the county started before the 
Civil War. White pine was the principal species har- 
vested. Frequent fires followed the loggers. The land 
surveyor’s original field notes made in 1852-60 refer to 
large areas of burned timber. <A survey of the timber in 
1898 estimated that Bayfield County still had three billion 
board feet of standing pine. Most of this was located on 
the sandy lands, or barrens. 

In 1927-28, foresters from the Wisconsin Department 
of Agriculture and Markets mapped and studied the tim- 
ber in the county. They determined the volume of timber 
and predicted future yields. A report of this study was 
made in 1929 (75). Table 17, adapted from this report, 
gives some of the results of the study. 

The study also showed that nearly all of the original 
forests of Bayfield County had been cut or had been de- 
stroyed by fire. Trees covered about, 67 percent of the 
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area. The main. types of timber found in the county and 
the percentage they occupied were as follows: (1) Popple, 
31 percent; (2) hardwoods, 17 percent; (3) young second- 
growth white and Norway pines, 8 percent; (4) jack pine, 
7 percent; (5) black spruce, tamarack, and cedar, 4 per- 
cent. 


TaBLe 15.—Acreage of principal crops and number of 
fruit trees and grapevines of bearing age in stated years 


1939 1949 1954 
Corn: Acres Acres Acres 
Harvested for grain. __.-.---. 2 _- 416 364 48 
Cut for silage = ee 616 1, 865 1, 123 
Hogged, grazed, or cut for fodder_ _ 737 373 106 
Small grains threshed or combined: 
Small grains grown together or 
threshed as a mixture__..-___ 320 750 178 
Winter wheat_..-... 22-22-22 ee 780 867 365 
Spring wheat___.__..___--2____ 203 222 77 
OatS scons ee ee eee o 4,247 | 8, 128 7,472 
Barley fo ce So eo ee 531 450 167 
Ry Gs foe Soc ees Ne 523 78 27 
Flaxsé@do.223. 2 58$0% iu ee ASS 445 1, 445 393 
Other grain........---_2.22222 288 105 258 34 
| Hay: 
Alfalfa and alfalfa mixtures_____._- 4, 851 6, 169 7,877 
Clover, timothy, and mixtures of 
clover and grasses_.__.....--.-_ 28, 706 | 28,617 | 32, 005 
Small grains cut for hay._....___- 797 903 159 
Wild -hayic-c2s2c02cc<) 2 Al eee 882 1, 026 588 
All:Otheres oso 22 ceo eke ee 4,182 | 4, 384 I, 943 
Seed harvested: 
Alfalfa: sido enwtestwos nO eee eae 654 437 320 
Red clover () 267 939 
Sweet clover 24 |ooce522 4. 
Timothy (4) 12 48 
Potatoes harvested for home use or 
forsale» 2one. fect te ceo 1, 0388 2 264 3105 
Vegetables harvested for sale (other 
than potatoes)__.2_-_- eee 322 345 304 
Small fruits harvested for sale: 
Strawberries._...__..-.2------ -- 247 | 130 85 
Raspberries__..-.--.--.--.----- 122 68 40 
Trees of bearing age: Number 4 | Number 4 | Number 
Appl6ses co 2ee ote og ae tse 66, 494 | 59,001 | 35, 187 
P@ACH fi. oo ape et Q) (4) 178 
Cherry cio: neces one, 583 663 194 
Plum and prune..-___-.-- eee 1, 096 1, 234 360 
Grapevines.___...-_.----- ee 1, 226 607 353 


1 Not reported. 

2 For 1949, does not include acreage with less than 15 bushels 
harvested. 

3 For 1954, does not include acreage for farms with less than 20 
bushels harvested. 

4 One year later than year given at head of column. 


TaBLe 16.—Number of livestock on farms in stated years 


Livestock 1950 1954 

Number Nuinber 
Cattle and calves.._.-.__--.----- 2-2 =e 20, 183 22, 510 
MK COW82 52 ue tinal ie bese 10, 453 11, 130 
Hogs and pigs...-.._2-.-..22222-------- 1, 192 596 

Sheep and lambs: 

Total on farms._.---...--_.--__..---- 1, 690 2, 302 
Shorn..--------____- pone Seta tye ae Ne 818 1, 560 
Horses and mules_.._-_..----.-.------_-- 1, 082 458 


TaBLe 17.—Cover types in Bayfield County and estimated 
potential yields 


Diam- Pro- 
eter ; Area in | portion| Yield in mar- 
Cover types class of| cover | of full ket units 
forest stand 
cover 
Inches Aeres Percent 

White pine dominant; 0-6 19, 467 35 | 15,8938 cords. 
some Norway pine. 

White pine dominant; 0-12 | 13, 891 40 | 140,629 cords. 
some Norway pine. : 

White pine dominant; 0-15 | 4, 532 50 | 103,725 cords. 
some Norway pine. 

Norway pine domi- 0-6 23, 550 40 | 15,328 cords. 
nant; some jack pine. 

Norway pine domi- 0-12 | 12, 831 25 | 127,821 cords. 
nant; some jack pine. 

Norway pine domi- 0-24. 2, 593 35 « 22,223 cords. 
nant; some jack pine. 6,204. 

M.B.F. 

Jack pine dominant; 0-6 45, 131 40 | 28,893 cords. 
some Norway pine. 

Jack pine dominant; 6-14 | 23, 478 60 | 332,493 cords. 
some Norway pine. 

Young hardwoods; 0-12 | 91, 310 50 | 33,230 cords. 
some hemlock and 1,280 
balsam. ; M.B.F. 

Older hardwoods; 0-24 | 62, 092 45 | 156,176 cords. 
some hemlock and 148,936 
balsam. M.B.F. 

Swamp hardwoods; 0-15 9, 787 40 | 52,958 cords. 
black ash, elm, red , 
maple, ete. M.B.F. 

Popple and white bireh | 0-6 [267, 197 50 | 21,942 cords. 
dominant. 

Popple and white birch | 0-12 | 31, 982 50 | 304,998 cords. 
dominant. 

Spruce and balsam fir 0-12 | 19, 998 40 | 91,484 cords. 
dominant. 

Cedar dominant; some 0-18 | 11, 105 40 | 324,652 poles. 
tamarack, balsam, 
and spruce. 

Swamp species; cedar 0-12 8, 303 40 | 1,064 cords. 
or spruce not domi- 
nant. 

Open or scattered = [L_____. EO 9734) o oie bce | fo ksO oc mens S 
growth scrub oak, 
pin cherry, and 
brush. 

Stump pasture. ____-.-.|------- 19,070 3.202 24|Sewecessocee ws 

Pasture......--..-..--.|------- ag a De a) 8 So cle ee 

Grass meadow_________|.----- 1.095) |e ce eh a er aio Ske 

Cleared landand  —[__. eee 71,040 | on es|eos cee cee ees 
orchard. 

Abandoned farmland_._|______- 3,862) oe 5 oe bee 

Swamp; alder, leather- |... .___ 25, (061 eee ee eas Boe 
leaf, sphagnum, etc. 

akeSs.cc 2ttecece coors es 23,723" |oeet haloes eos 


1 Adapted from table 1, Land Economic Inventory of Northern 
Wisconsin (16). 


Open land without any appreciable cover occupies about 
170,973 acres in Bayfield County and is desirable for re- 
forestation. It was estimated that if the open land were 
planted to white pine, it would produce 8,548,650 cords 
of pulpwood or boxboard material in 50 years; or 5,129,- 
190,000 board feet of lumber in 100 years. 

The report noted that the cost of logging would be pro- 
hibitive because the timber was scattered “(15). The 
growth studies, however, predicted that a fully stocked 
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stand of white pine would annually produce at the rate 
of 300 board feet or 1 cord per acre. 

Since the forestry survey, some changes have been made. 
The Chequamegon National Forest has been established, 
and thousands of acres of pine have been ‘planted. The 
forest has been protected by building lookout towers, fire 
trails, and roads. 

Each year brings the forest closer to full production. 
The demand for forest products will increase with the 
growth in population, although the nature of this demand 
will change with advances in technology. The need for 
pulpwood is already evident. Further research is needed 
on the management and productivity of forested soils. 

The development of resources for recreation is closely 
associated with the future of the forests in Bayfield 
County. The forests, lakes, and rivers of the north coun- 
try will be used more for recreation by a growing popula- 
tion from cities and suburbs. 
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GUIDE TO SOILS IN THE ASSOCIATIONS 


Soil Association Sym- 
bol 
Adolph loam_..._-.---- Adolph association. ..---.------ Aa 
Gogebic-Adolph association, un- Ga 
dulating. 
Gogebic-Adolph association, | Gb 
rolling. 
Adolph sandy loam_--_-- Adolph association._..--..._..- Aa 
Cloquet-Gogebic association, un- | Ca 
dulating. 
Cloquet-Gogebic very stony as- | Cb 
sociation, undulating. 
Gogebic-Cloquet association, un-| Ge 
dulating. 
Gogebic-Cloquet association, Gf 
rolling. 
Adolph silt loam __.._.- Adolph association.......-...-- Aa 
Adolph very stony loam.| Gogebie-Adolph very stony as- Ge 
sociation, undulating. 
Gogebic-Adolph very stony as- | Gd 
sociation, rolling. 
Gogebic-Hibbing very stony as- | Gk 
sociation, undulating. 
Gogebie-Hibbing very stony as- | Gm 
sociation, rolling. 
Adolph very stony loam, | Adolph-Gogebic very stony as- | Ab 
nearly level. sociation, undulating. 
Adolph very stonysandy | Gogebic-Cloquet very stony as- | Gg 
loam. sociation, undulating. 
Gogebic-Cloquet very stony as- | Gh 
sociation, rolling. 
Adolph very stony silt | Freeon-Adolph very stony as- Fa 
loam. sociation, undulating. 
Santiago-Adolph very stony as- | Sa 
sociation, rolling. 


Soil Association Sym- 
bol 
Bergland silty clay.....| Pickford-Bergland association.__| Pe 
Bibon fine sand, nearly | Bibon-Orienta association, near- Ba 
level. ly level. 
Bibon fine sand, undu- | Bibon-Orienta association, un- Bb 
lating. dulating. 
Orienta-Bibon association, un- | Og 
dulating. 
Bibon fine sand, rolling_-| Bibon-Orienta association, roll- Bc 
ing. 
Orienta association, rolling...... Of 
Bruce fine sandy losam___| Bruce association._._-_..---.-- Bd 
Bruce loam:___-----_.- Bruce association.___------..-- Bd 
Cloquet gravelly sandy | Cloquet-Gogebic association, un- | Ca 
loam, undulating. dulating. 
Pence association, undulating-._}| Pb 
Pence gravelly association, un- | Pd 
dulating. 
Cloquet gravelly sandy | Cloquet-Hiawatha association, Ce 
loam, rolling. rolling. 
Cloquet loam, undulat- | Cloquet-Gogebic association, un-{ Ca 
ing. dulating. 
Cloquet sandy loam, un- | Cloquet-Hiawatha association, Cd 
dulating. undulating. 
Gogebic-Cloquet association, un- | Ge 
Ph aia 
Gogebie-Cloquet very stony as- | Gg 
sociation, undulating. 
Cloquet sandy loam, | Cloquet-Hiawatha association, Ce 
rolling. rolling. 
Gogebic-Cloquet —_ association, Gf 
rolling. 
Gogebic-Cloquet very stony as- | Gh 
sociation, rolling. 
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Soil 

Cloquet sandy loam, 
hilly. 

Cloquet very stony 
gravelly sandy loam, 
undulating. 

Cloquet very stony 
gravelly sandy loam, 
rolling. 

Cloquet very stony 


gravelly sandy loam, 
hilly. 

Cloquet very stony 
sandy loam, undulat- 
ing. 


Cloquet very stony 
sandy loam, rolling. 


Emmert cobbly loam, 
hilly. 

Freeon very stony silt 
loam, undulating. 


Freer very stony silt 
loam, undulating. 
Gogebic loam, undu- 
lating. 


Gogebie loam, rolling. - 


Gogebic sandy loam, 
undulating. 

Gogebic sandy loam, 
rolling. 

Gogebic very stony 


loam, undulating. 


Gogebic very 


stony 
loam, rolling. 


Gogebie very stony 
sandy loam, undulat- 
ing. 


Gogebie very stony 
sandy loam, rolling, 


Association 


Cloquet-Hiawatha association, 
rolling. 

Cloquet-Gogebie very stony as- 
sociation, undulating. 


Cloquet-Gogebic very stony as- 
sociation, rolling. 


Cloquet-Gogebic very stony 
sociation, rolling. 


as- 


Cloquet-Gogebic very stony 
sociation, undulating. 
Gogebie-Cloquet very stony 
sociation, undulating. 
Cloquet-Gogebie very stony 
sociation, rolling. 
Gogebic-Cloquet very stony 
sociation, rolling. 
‘Cloquet-Gogehic very stony 
‘sociation, rolling. 
Freeon-Adolph very stony - as- 
sociation, undulating. 
Santiago-Adolph very stony 
sociation, rolling. 
Freeon-Adolph very stony 
sociation, undulating. 
Gogebic- Adolph association, un- 
dulating. 
Gogebic-Adolph very stony as- 
sociation, undulating. 


as- 


as- 


as- 


as- 


as- 


Gogebie-Adolph association, 
rolling. 

Adolph association._-..-_--.._- 

Cloquet-Gogebic association, 


undulating. 
Cloquet-Hiawatha association, 
undulating. 
Gogebic-Cloquet 
undulating. 
Gogebic-Cloquet very stony as- 
sociation, undulating. 
Cloquet-Hiawatha association, 
rolling. 
Gogebic-Adolph association, roll- 


association, 


ing. 
Gogebic-Cloquet association, roll- 


ing. 
Adolph-Gogebie very stony as- 
sociation, undulating. 
Gogebic-Adolph very stony as- 
sociation, undulating. 
Gogebic-Hibbing very stony as- 
sociation, undulating. 
Gogebic-Adolph very stony as- 
sociation, rolling. 
Gogebic-Hibbing very stony as- 
sociation, undulating. 
Gogebic-Hibbing very stony as- 
sociation, rolling. 
Cloquet-Gogebic very stony as- 
sociation, undulating. 
Gogebic-Cloquet very stony as- 
sociation, undulating. 
Gogebic-Hibbing very stony as- 
sociation, undulating. 
Munising very stony association, 
undulating. 
Cloquet-Gogebic very stony as- 
sociation, rolling. 
Gogebic-Adolph very stony as- 
sociation, rolling. 
Gogebic-Cloquet very stony as- 
sociation, rolling. 


Sym- 
bol 


Ce 
Cb 


Ce 
Cc 


Cb 
Gg 
Ce 
Gh 
Ce 
Fa 
Sa 
Fa 
Ga 
Ge 
Gb 


Aa 
Ca 


Cd 
Ge. 
Gg 
Ce 
Gb 
Gf 
Ab 
Ge 
Gk 
Gd 
Gk 
Gm 
Cb 
Gg 
Gk 
Md 
Cc 
Gd 
Gh 


Soil 


Gogebic very stony 
sandy loam, hilly. 
Greenwood peat___._--. 


Hiawatha loamy sand, 
undulating. 


Hiawatha loamy’ sand, 
rolling. 


Hiawatha loamy sand, 
nearly level. 

Hiawatha loamy sand, 
hilly and steep. 


Hiawatha very stony 
loamy sand, undu- 
lating. 


Hiawatha very stony 
loamy sand, rolling. 

Hiawatha very stony 
loamy sand, hilly and 
stecp. 

Hibbing very stony clay 
loam, undulating. 

Hibbing very stony clay 
loam, rolling. 


Kinross loamy sand__-.- 
Kinross sand__.-------- 


Munising sandy loam, 
undulating. 


Munising sandy loam, 
nearly level. 

Munising very stony 
sandy loam, undulat- 
ing. 

Ogemaw loamy sand____ 


Association 


Gogebic-Hibbing very stony as- 
sociation, rolling. 

Gogebic-Hibbing very stony as-- 
sociation, rolling. 

Gogebic-Adolph association, un- 
dulating. 

Gogebic-Adolph association, roll- 


ing. 

Gogebic-Adolph very stony as- 
sociation, undulating. 

Gogebic-Adolph very stony as- 
sociation, rolling. 

Greenwood peat association____. 

Spalding peat association_____.- 

Cloquet-Gogebic association, un- 
dulating. 

Cloquet-Gogebic very stony as- 
sociation, undulating. 

Cloquet-Hiawatha association, 
undulating. 

Hiawatha-Vilas association, un- 
dulating. 

Hiawatha-Vilas very stony as- 
sociation, undulating. 

Munising association, undulat- 


ing. 
Orienta-Bibon association, un- 
dulating. 
Vilas association, undulating____ 
Cloquet-Gogebic very stony as- 
sociation, rolling. 
Cloquet-Hiawatha 
rolling. 
Gogebie-Cloquet very stony as- 
sociation, rolling. 
Hiawatha-Vilas association, roll- 


association, 


ing. : : 
Hiawatha-Vilas very stony as- 
sociation, rolling. 
Vilas association, nearly level __- 


Hiawatha-Vilas association, hilly 
and steep. 

Hiawatha-Vilas very stony as- 
sociation, hilly and steep. 

Hiawatha-Vilas very stony asso- 
ciation, undulating. 

Munising very stony associa- 
tion, undulating. 

Hiawatha-Vilas very stony asso- 
ciation, rolling. 

Hiawatha-Vilas very stony asso- 
ciation, hilly and steep. 


Gogebic-Hibbing very stony as- | 


sociation, undulating. 
Gogebic-Hibbing very stony as- 
sociation, undulating. 
Gogebic-Hibbing very stony as- 
sociation, rolling. 
Kinross association__.....-.--- 
Kinross association --.-------- 


Munising association, undulat- 
ing. 

Munising very stony associa- 
tion, undulating. 

Munising association, undulat- 
ing. 

Munising very stony associa- 
tion, undulating. 


Orienta-Ogemaw association, 
nearly level. 


Sym- 
bol 


Md 


16 


Soil 


Ogemaw loamy sand-_-.- 


Ogemaw sandy loam____ 


Omega sand, nearly level_ 


Omega sand, undulating - 


Omega sand, rolling. ---- 


Omega sand, hilly and 
steep. 

Omega very stony sand, 
rolling. 

Ontonagon clay, nearly 
level. 

Ontonagon clay, un- 
dulating. 

Ontonagon clay, rolling- 

Ontonagon clay loam, 
nearly level. 

Ontonagon clay loam, 
undulating. 

Ontonagon clay loam, 
rolling. 

Ontonagon clay loam, 
shallow, undulating. 

Ontonagon silty clay, 
nearly level. 

Ontonagon silt loam, 
nearly level. 

Ontonagon silt loam, 
undulating. 

Ontonagon silt loam, 
rolling. 

Orienta fine sandy loam, 
nearly level, 


Orienta fine sandy loam, 
undulating. 


Orienta fine sandy loam, 
rolling. 

Orienta loamy sand, 
nearly level. 


Orienta loamy sand, 
undulating. 


SOIL SURVEY SERIES 1939, NO. 30 


GUIDE TO SOILS IN THE ASSOCIATIONS—Continued 


Association Sym- 
bol 

Orienta-Ogemaw association, Ok 
undulating. 

Superior-Ogemaw association, Sk 
nearly level. 

Orienta association, rolling__---- Of 

Orienta-Ogemaw association, Oh 
nearly level. 

Orienta-Ogemaw association, Ok 
undulating. 

Superior-Ogemaw association, Sk 
nearly level. 

Superior-Ogemaw association, Sm 
undulating. 

Omoga-Vilas association, nearly | Oa 
level. 

Vilas association, nearly level._| Va 

Omega-Vilas association, un- | Ob 
dulating. 

Vilas association, undulating....| Vb 

Vilas-Omega association, un- Ve 
dulating. 

Vilas-Omega association, rolling_| Ve 

Vilas-Omega very stony associa- | Vg 
tion, rolling. 

Vilas-Omega association, hilly Vf 
and steep. 

Vilas-Omega very stony associa- Ve 
tion, rolling. 

Ontonagon-Pickford association, | Od 
nearly level. 

Ontonagon-Pickford association, Oe 
undulating. 

Ontonagon association, rolling.._| Oc 

Ontonagon-Pickford association, | Od 
nearly level. 

Ontonagon-Pickford association, | Oc 
undulating. 

Ontonagon association, rolling _| Oc 

Superior shallow association, un- | Sh 
dulating. 

Pickford-Bergland association.--| Pe. 

Ontonagon-Pickford association, | Od 
nearly level. 

Ontonagon-Pickford association, | Oe 
undulating. 

Ontonagon association, rolling.-.} Oc 

Orienta-Ogemaw association, | Oh 
nearly level. 

Superior-Ogemaw association, Sk 
nearly level. 

Orienta-Ogemaw association, un- | Ok 
dulating. 

Superior-Ogemaw association, | Sm 
undulating. 

Orienta association, rolling.___-- Of 

Bibon-Orienta association, Ba 
nearly level. 

Orienta-Ogemaw association, | Oh 
nearly level. 

Bibon-Orienta association, un- | Bb 
dulating. 

Hiawatha-Vilas association, un- | Ha 
dulating. 

Orienta-Bibon association, un- | Og 
dulating. 

Orienta-Ogemaw association, Ok 


undulating. 


Soil 


Orienta loamy sand, 
rolling. 


Orienta sandy loam, 
nearly level. 


Orienta sandy loam, 
undulating. 


Orienta sandy loam, 
rolling, 

Pence cobbly loam, 
nearly level. 

Pence cobbly loam, un- 
dulating. 

Pence fine sandy loam, 
nearly level. 


Pence fine sandy loam, 
undulating. 

Pence gravelly loam, 
nearly level. 


Pence gravelly loam, 
undulating. 


Pickford silty clay... --- 


Rifle peat. __-.----.--- 


Santiago very stony silt 
loam, rolling. 

Saugatuck fine sand __ -- 

Saugatuck loamy fine 
sand. 

Saugatuek loamy sand __ 

Saugatuck sand____---- 


Spalding peat_-.---.--- 


Steep land, Ontonagon 
materials. 

Superior fine sandy 
loam, nearly level. 


Superior fine sandy 
loam, undulating. 


Association Sym- 
bol 

Bibon-Orienta association, roll- Bc 
ing. 

Orienta association, rolling. __.-- Of 

Orienta-Ogemaw — association, | Oh 
nearly level. 

Superior-Ogemaw association, Sk 
nearly level. 

Munising association, undulat- | Mc 
ing. 

Munising very stony associa- | Md 
tion, undulating. 

Orienta-Bibon association, un- | Og 
dulating. 

Orienta-Ogemaw — association, | Ok 
undulating. 

Superior-Ogemaw — association, | Sm 
undulating. 

Orienta association, rolling._..-.| Of 

Pence gravelly association, Pc 
nearly level. 

Pence gravelly association, un- Pd 
dulating. 

Pence association, nearly level_-} Pa 

Pence gravelly association, Pe 
nearly level. 

Pence association, undulating_._| Pb 

Pence association, nearly level._| Pa 

Pence gravelly association, Pe 
nearly level. 

Pence association, undulating. _.| Pb 

Pence gravelly association, un- Pd 
dulating. 

Ontonagon-Pickford association, | Od 
nearly level. 

Ontonagon-Pickford association, | Oe«e 
undulating. 

Pickford-Bergland association_.-| Pe 

Freeon-Adolph very stony asso- Fa 
ciation, undulating. 

Rifle peat association. _-.-.__--- Ra 

Santiago-Adolph very stony as-.| Sa 
sociation, rolling. 

Saugatuck association___-..--_- Sb 

Saugatuck association._.-._---- Sb 

Saugatuck association___-...-—- Sb 

Kinross association. ._-_..----- Ka 

Saugatuck association.___...--- Sb 

Freeon-Adolph very stony asso- Fa 
ciation, undulating. 

Gogebic-Adolph association, un- | Ga 
dulating. . 

Gogebic-Adolph association, | Gb 
rolling. 

Gogebic-Adolph very stony as- Gc 
sociation, undulating. 

Gogebic-Adolph very stony as- | Gd 
sociation, rolling. 

Rifle peat association. __..-_--- Ra 

Santiago-Adolph very stony as- Sa 
sociation, rolling. 

Spalding peat association_._____ Sc 

Ontonagon association, rolling..| Oc 

Superior association, nearly level_| Se 

Superior-Ogemaw association | Sk 
nearly level. 

Superior association, undulating_| Sf 

Superior-Ogemaw association, | Sm 


undulating. 
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GUIDE TO SOILS IN THE ASSOCIATIONS—Continued 


ing. 


ing. 


Soil Association Sym- Soil Association Sym- 
bol bol 
Superior fine sandy Superior association, rolling-_.-- Sg Vilas sand, nearly level._] Vilas association, nearly level___| Va 
loam, rolling. Vilas sand, undulating.-| Hiawatha-Vilas association, un- Ha 
Superior loain, nearly Superior association, nearly level_| Se dulating. 
level. : Omega-Vilas association, undu- | Ob 
Superior loam, undulat- | Superior association, undulating_| Sf lating. 
Vilas association, unduluting-__-] Vb 
Superior loam, rolling___| Superior association, rolling__.-- Sg Vilas-Omega association, undu- Ve 
Superior loam, shallow, | Superior shallow association, un- | Sh lating, 
undulating. dulating. Vilas sand, rolling------ Bibon-Orienta association, roll- Be 
Superior sandy loam, Bibon-Orienta association, Ba ing. 
nearly level. nearly level. Hiawatha-Vilas association, roll- | Hb 
Superior association, nearly level Se ing. 
Superior-Ogemaw associ- Sk Hiawatha-Vilas very stony as- | He 
ation, nearly level. sociation, rolling. 
Superior sandy loam, Bibon-Orienta association, un- | Bb Vilas-Omega association, rolling_| Ve 
undulating. dulating. Vilas-Omega very stony associa- Ve 
Supcrior association, undulating Sf tion, rolling. 
Superior-Ogemaw associ- | Sm Vilas sand, hilly and Hiawatha-Vilas association, hilly | He 
ation, undulating. : steep. and steep. : 
Superior sandy loam, Superior association, rolling -_-- Sg Hiawatha-Vilas very stony as- Hf 
8 rolling. ee s F Silk 3 ove Sh sociation, hilly and steep. | 
uperior sandy loam, uperior shallow association, Vilas-Omega association, hilly VE 
shallow, undulating. undulating. aind-atae : ? 
Tahquamenon peat. -_-- Tahquamenon peat association_-| Ta on Se aah ie : pe . H 
Vilas fine sand, undulat- | Omega-Vilas association, un- | Ob Vilas very stony sand, | Hiawatha-Vilas very stony as- d 
dulating. undulating sociation, undulating. 
Vilas loamy sand, Pence association, nearly level__}| Pa Vilas very stony sand, Hiawatha- Vilas very stony as- He 
nearly level. Vilas association, nearly level.__| Va rolling. sociation rolling. : 
Vilas loamy sand, un- Pence association, undulating.._| Pb Vilas-Omega very stony associn- Vg 
undulating. Vilas association, undulating.___} Vb tion, rolling. 
Vilas sand, nearly level__| Omega-Vilas association, nearly | Oa Vilas very stony sand, Hiawatha-Vilas very stony as- Hf 


level. 


hilly and steep. 


sociation, hilly and steep. 


Accessibility Statement 


This document is not accessible by screen-reader software. The Natural Resources 
Conservation Service (NRCS) is committed to making its information accessible to all 
of its customers and employees. If you are experiencing accessibility issues and need 
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at 
ServiceDesk-F TC @ftc.usda.gov. For assistance with publications that include maps, 
graphs, or similar forms of information, you may also wish to contact our State or local 
office. You can locate the correct office and phone number at http://offices.sc.egov. 
usda.gov/locator/app. 


Nondiscrimination Statement 


Nondiscrimination Policy 


The U.S. Department of Agriculture (USDA) prohibits discrimination against its 
customers, employees, and applicants for employment on the basis of race, color, 
national origin, age, disability, sex, gender identity, religion, reprisal, and where 
applicable, political beliefs, marital status, familial or parental status, sexual orientation, 
whether all or part of an individual’s income is derived from any public assistance 
program, or protected genetic information. The Department prohibits discrimination in 
employment or in any program or activity conducted or funded by the Department. (Not 
all prohibited bases apply to all programs and/or employment activities. ) 


To File an Employment Complaint 


If you wish to file an employment complaint, you must contact your agency’s EEO 
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of 
the alleged discriminatory act, event, or personnel action. Additional information can be 
found online at http:/Awww.ascr.usda.gov/complaint_filing_file.html. 


To File a Program Complaint 


If you wish to file a Civil Rights program complaint of discrimination, complete the 
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda. 
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request 
the form. You may also write a letter containing all of the information requested in 
the form. Send your completed complaint form or letter by mail to U.S. Department 
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.; 
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program. 
intake@usda.gov. 


Persons with Disabilities 


If you are deaf, are hard of hearing, or have speech disabilities and you wish to file 
either an EEO or program complaint, please contact USDA through the Federal Relay 
Service at (800) 877-8339 or (800) 845-6136 (in Spanish). 

If you have other disabilities and wish to file a program complaint, please see the 
contact information above. If you require alternative means of communication for 


program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's 
TARGET Center at (202) 720-2600 (voice and TDD). 


Supplemental Nutrition Assistance Program 


For additional information dealing with Supplemental Nutrition Assistance Program 
(SNAP) issues, call either the USDA SNAP Hotline Number at (800) 221-5689, which 
is also in Spanish, or the State Information/Hotline Numbers (http://directives.sc.egov. 


usda.gov/33085.wba). 
All Other Inquiries 
For information not pertaining to civil rights, please refer to the listing of the USDA 


Agencies and Offices (http://directives.sc.egov.usda.gov/33086.wba). 
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U. S. DEPARTMENT OF AGRICULTURE 


SOIL CONSERVATION SERVICE 


SOIL LEGEND 


BAYFIELD COUNTY, WISCONSIN 


WISCONSIN GEOLOGICAL AND NATURAL HISTORY SURVEY 
AGRICULTURAL EXPERIMENT STATION OF THE UNIVERSITY OF WISCONSIN 


SYMBOL NAME 
Aa Adolph association COLOR GROUPING 
Ab Adolph-Gogebic very stony association, undulating 
Ac Alluvial land 
Ba Bibon-Orienta association, nearly level FINE-TEXTURED SOILS OF THE LAKE PLAIN, NEARLY (continued) 
Bb Bibon-Orienta association, undulating LEVEL AND UNDULATING Gf Gogebic-Cloquet association, rolling 
Bc Bibon-Orienta association, rolling Gh Gogebic-Cloquet very stony association, rolling 
Bd Bruce association Od Ontonagon-Pickford association, nearly level Gm Gogebic-Hibbing very stony association, rolling 
Ca Cloquet-Gogebic association, undulating 0e Ontonagon-Pickford association, undulating Sa Santiago-Adolph very stony association, rolling 
. gt : Pe Pickford-Bergland association 

Cb Cloquet-Gogebic very stony association, undulating 
Cc Cloquet-Gogebic very stony association, rolling FINE-TEXTURED SOILS OF THE LAKE PLAIN. ROLLING COARSE-TEXTURED SOILS OF THE UPLANDS AND OUTWASH 
Cd Cloquet-Hiawatha association, undulating s , PLAINS, NEARLY LEVEL AND UNDULATING 
Ce Cloquet-Hiawatha association, rolling y 

nae . SS Ha Hiawatha-Vilas association, undulating 
Ee Freeon-Adolph very stony association, undulating \ Oc Ontonagon association, rolling Hd Hiawatha-Vilas very stony association, undulating 
Ga Gogebic-Adolph association, undulating SS Ka Kinross association 
Gb Gogebic-Adolph association, rolling Oa Omega-Vilas association, nearly level 
Gc Gogebic-Adolph very stony association, undulating COARSE TO MEDIUM-TEXTURED SOILS OF THE LAKE PLAIN, Ob Omega-Vilas association, undulating 
S cosbcamaciie ailtw NGAREY LEVEL ANE: SNOULATING a eee ee 

a 7 a , 
Gf Gogebic-Cloquet association, rolling Ba Bibon-Orienta association, nearly level Vb Vilas association, undulating 
Gg Gogebic-Cloquet very stony association, undulating Bb Bibon-Orienta association, undulating Vc Vilas-Omega association, undulating 
Gh Gogebic-Cloquet very stony association, rolling Bd Bruce association 
Gk Gogebic-Hibbing very stony association, undulating Og Orienta-Bibon association, undulating COARSE-TEXTURED SOILS OF THE UPLANDS AND OUTWASH 
Gm Gogebic-Hibbing very stony association, rolling Oh Orienta-Ogemaw association, nearly level 
Gn Greenwood peat association Ok Orienta-Ogemaw association, undulating PLAINS, ROLLING 
Ha Hiawatha-Vilas association, undulating Se Superior association, nearly level Hb Hiawatha-Vilas association, rolling : 
Hb Hiawatha-Vilas association, rolling at a ae lesa lati He Hiawatha-Vilas very stony association, rolling 
He Hiawatha-Vilas association, hilly and steep . Sunstone etow' associa’ Pel oe iy “ee Ve Vilas-Omega association, rolling : 
Hd Hiawatha-Vilas very stony association, undulating aes oo ecauk ae Ve Vilas-Omega very stony association, rolling 
He Hiawatha-Vilas very stony association, rolling m MPErlorvgemaw association: Undulating C ANDS AND O 
Hf Hiawatha-Vilas t iation, hill d st OARSE-TEXTURED SOILS OF THE UPL UTWASH 
De oe ee ae ee re COARSE TO MEDIUM-TEXTURED SOILS OF THE LAKE PLAIN, She: Hen eee 
Ka Kinross association ip 
ROLLING 
La Lake beaches 5 SiboacOueae fe if Hc Hiawatha-Vilas association, hilly and steep 
7 IDon-Sntenta association, rolne Hf Hiawatha-Vilas very stony association, hilly and steep 
4s tay Ee Of Orienta association, rolling Vt Vilas-Omega association, hilly and steep 
M ee : iati dulati Sg Superior association, rolling 
ic unising association, undulating 
isi iati f MODERATELY COARSE AND MEDIUM-TEXTURED SOILS OF 
Md Munising very stony association, undulating MODERATELY COARSE AND MEDIUM-TEXTURED SOILS OF 
Oa Omega-Vilas association, nearly level THE UPLANDS, UNDULATING THE OUTWASH PLAINS AND STREAM VALLEYS, NEARLY 
Be eae. Aa Adolph association REEL AEBS EINE EATE Ne 
Od Ontonagon-Pickford association, nearly level Ab Adolph-Gogebic very stony association, undulating Pa Pence association, nearly level 
Oe Ontonagon-Pickford association, undulating Ca Cloquet-Gogebic association, undulating Pb Pence association, undulating 
Of Orienta association, rolling Cb Cloquet-Gogebic very stony association, undulating Pc Pence gravelly association, nearly level 
Og Orienta-Bibon association, undulating Cd Cloquet-Hiawatha association, undylating Pd Pence gravelly association, undulating 
Oh Orienta-Ogemaw association, nearly level Fa Freeon-Adolph very stony association, undulating 
Ok Orienta-Ogemaw association, undulating Ga Gogebic-Adolph association, undulating ORGANIC SOILS 
ree Gc Gogebic-Adolph very stony association, undulating 
Pa Pence association, nearly level ic-Cloquet association, undulatin Gn Greenwood peat association 
Pb P jati dulati Ge Gogebic-Claq 5 g 
Seni eles FON, UNGUISTNg oe Gg Gogebic-Claquet very stony association, undulating Ra Rifle peat association 
Pec ence gravelly association, nearly leve Gk Gogebic-Hibbing very stony association, undulating Sc Spalding peat association 
Pd Pence gravelly association, undulating Mc Munising association, undulating Ta Tahquamenon peat association 
Pe Pickford-Bergland association Md Munising very stony association, undulating 
Ra Rifle peat association MISCELLANEOUS LAND TYPES 
5 Ares ‘ MODERATELY COARSE AND MEDIUM-TEXTURED SOILS OF F 

Sa Santiago-Adolph very stony association, rolling Ac Alluvial land 
Sb Saugatuck association THE UPLANDS, ROLLING La Lake beaches 
Sc Spalding peat association se , Ma Made land 
Sd Steep land, Ontonagon materials Cc Cloquet-Gogebic very stony association, rolling Mb Marsh 
Se Superior association, nearly level red Cloquet-Hiawatha association, rolling Sd Steep land, Ontonagon materials 
Sf Superior association, undulating b Gogebic-Adolph association, rolling , 
Sg Superior association, rolling Gd Gogebic-Adalph very stony association, rolling 
Sh Superior shallow association, undulating 
Sk Superior-Ogemaw association, nearly level 
Sm Superior-Ogemaw association, undulating 
Ta Tahquamenon peat association 
Va Vilas association, nearly level 
Vb Vilas association, undulating 
Ve Vilas-Omega association, undulating 
Ve Vilas-Omega association, rolling 
Vf Vilas-Omega association, hilly and steep 
Ve Vilas-Omega very stony association, rolling 


Soils surveyed 1927-39 by W. J. Geib, U. S. Department 
of Agriculture, and J. K. Ableiter, B. S. Butman, 

Harold Cook, D. S. Fink, M. H. Gallatin, Carl Helwig, 

H. H. Hull, Charles E. Kellogg, and M. Whitson, Wisconsin 
Geological and Natural History Survey. 

Correlation by J. K. Ableiter, |. J. Nygard, and A. H. 
Paschall, U. S. Department of Agriculture. 


Soil map constructed 1959 by Cartographic Division, 
Soil Conservation Service, USDA, from 1938 aerial 
photographs. Map based on Wisconsin plane coordinate 
system, north zone, Lambert conformal conic projection, 
1927 North American datum. 
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This is one of a set of maps prepared by the Soil Conservation Service, U. S. Department of Agriculture, for a soil survey report of this area. For infor- 
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